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ABSTRACT 
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Preface 



Jerome Bruner' s book, The Process of Education , ushered 
in a decade of enormous activity in education. To summarize 
the implications for teacher education of such a decade is a 
large and difficult task« 

This task was done in an all too short period of two 
months. To accomplish it required the h(ilp of others which 
must be acknowledged. I would like to thank Mrs. Ann Padilla 
who searched Dissertation Abstracts for titles<» Much thanks 
must also go to Robert Denby of the Eric Clearinghouse for 
English for locating the many Research in Education titles 
used in this report. Finally, the efforts of Miss Jane Williams 
must be recognized. Her work with the card catalog and Edu - 
cation Index was most helpful as was her assistance in preparing 
the manuscript* 
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lOTRODUCTION 



Progressive education ground to a halt in th^.^arly 
50' s as more and incre pcoplf^ became disenclianted. The 
voices of the disenchanted were many; some v;c?re shrill; soniC 
veic reasonable; and some v;ere unreasoning, but they all had 
their say. One of the shillist voice? V7as that of Arthur 
BcsLor '-ho d jibbed the educational establishment as "re^^os- 
sivc (p. 43)/' be stores primary concern vas v;ith the goals 
of eduec^tioi.. He acknov;! edged pedagogy a legi tir.iate , but 
applied field. As he saw it, the pi'oper concern of pedagogy 
w?s how so:ict:hing anight be tau.r^ht; not whot should be taught. 
The what, or goals of education V7ere the conctjiii of the aca- 
demJ': conrn/or * ty V7ith vjhich he Identified. 

A grc^t deal of beat vras added to the situation by So- 
Viet succer-s in spacf^. The rocket thai: launched Sputnik I 
aj oo l-":'ncl;eu the i>.tiooaj Defence Educf^Mcn Act (NDEx\) with 
an c"'. E i s t f r op I-- d r: n' r a 1 llyinrin R : c k ver * R i c ];o vc r successful- 
ly ar^uc-d i].: l ih.. :.~'curi :y .f Lh- V . ' » Se. . 
threalt./\ed by th*- failures of it*; schools to produce tccliuo- 
logically 1 1: i ' ^-v- e • i~ o n in 1 a r go n u: o Vs^ < Nul v'-'.r our- 



coir.parisons of the ixU/^bers of n^aLheciatici^.ns , physicists, 
chcjT.ists, pud engiijeors prepared each yccir in the Soviet 
Union and in the Uai ted States vrore made. Because the So- 

0 

viets exceeded the Americans in these comp:irisons the connnou 
schools were found wanting. The view thiit existence as a 
nation depended upon inproveiiiant of our rchDols prevailed. 
The NDE.\ act was- easily passed by Congr^t:s to stimulate edu- 
cation in technical fields, foreign languages ^ and 
counsel ing. 

Conant examined the high schools of the United States 
and found the:n wanting. Conant applauded the American in- 
vc*n t i o n of the c oiapr ehc ns i vo h i school, but Vi e wa c less 
cnthus St '.c at^out vhat able An?^.rlcc^n you in svudicd m the 
conp'/ch-^.nsivo hi^Ii schor>l. He crllrd for hlgVily r^c'^demlc , 
discipline oriented proc^rainr^ of stud> for able youth \-}\'\on\ he 
felt should go on to college. The pronouncements of Bescor, 
Rickovcr , Conant, and ir.any others either creatt:d or re- 
flected a public opinion that called for fund amenta 1 chc^ugus 
in Arricrican rch->ols. 

Meanwhile^ others were at work establ i.^hiug pr.tierns 
that chavige v^ould t^lce. A^^ong those wate Jcirold Zacharia*", 
Max Beberman, and Ed\/aru Beglc (AbrnV.:,ip., f . 218), all of 
vbotn v^ere at V7orK even before Sputnik* Collectively these 
inen, and nr.ny othu.rGj felt th" L the c";nt"nt of the coir.rr.on 
school 5^ badly lu no'.-ri of rjiOderiU>:aLion and that inquiry 
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Procedures should replace lecture, fissignirent , and drill as 
teaching tcchrjiques. 

The task of relating public disi llusionraent: with the 
schools to irmovative curriculum procedures fell to Jerome 
Brnner. Bruner, Zacharias, Begle, and 32 other key educa- 
tors met at Woods Role in 1959 to discuss how education in 
science might be improved, A sys thesis of thor^c discussions 
was produced by Bruner ±i\ the form of a slim book entitled, 
The Proc cs s of Ed ucat ion * P rocess set the pattern of change 
for one of the most dynamic periods ever experienced by pub- 
lic education. 

In Process , Bruner identified four themes that emerged 
during the V7oods Hole discussions, Tnc themes v/cre: the 
importance of structt»re in learning, readiness as a function \ 
of approach, the iinportancc of intu?tion, jind the value of 
intrinsic motivation. The use of audio-visual materials as 
a source of vicarious experience vas also discussed. 

St.ructure v;as seen as importt^nt becc-urie it facilitated 
non-specific transfer of learning, that is, learning how to 
learn within a field of inquiry. Bruner srw the transfer 
phenoii^cnon as central to educciLion. Chijdren were to be 
taught to make appropriate responses in a \/ide variety of 
situations. As they sav; it it v;as not po.sj^ible to teach 
children how to relate in every specific Itiur' *:^on that 
r^ight be encounlercd . Thus the bcr^t ( h-tt could re hoped for 
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vas to teach a central core of generalized responses that 
could be adapted 'to ♦:he requiren.ents ol particular situatior 
To be useful learners must understand the principles upon 
which generalized responses are based. Because inost situa- 
tions cannot be anticipated even at a general level, learn- 
ers nec»d to knov7 strategies of le^.rnitig; that is, hov; to 
reason V7ithin a field of inquiry. 

The terr.i structure referred to a fuiidataental set of 
principles that were seen as facilitating understanding of 
events not yet evicouhtered . Structural principles v?ure con 
ceptualized as being interrelated and together v/ith an 
appropriate ti^ode of inquiry constituted a field of inquii-y 
or a discipline. It vras theorized that a learner v.;ith a 
well articulated sense of structure would be better able tc 
grasp new situations involving the stTucfAn*ing principles 
vhich provided an intellectual frrnicwork. New mater ial , 
b.eing merely specific instances of already understood gener 
principles, v:ould add to one's understanding of the struc- 
turing principles. A sense of structure was seen as giving 
learncifi cognitive inapri for intellectual ^'oadi:; as yet 
un traveled, 

Bruner called for a reexamination of Iccrning readines 
in terns of structure. To qualify as structure, a priucipl 
ipust be so basic and pervasive as to be useful in sirnple 
concrete instancen a?^ veil as connplcx abfrtract instances. 



Very young learners should he able to learn the principle at 
some level of sophistication, perhaps only at an intuitive 
level cind v.o* th refereiice to concrete events. To be v/orth 
learning the principle should be helpful in allov/ing more 
mature learners to deal with more complex situations, as well 
ar, being of value to the pupil at the time of learning. 
Thic Ilrfc of reasoning constitutes the ration^ile of Bruner's' 
famous assertion, **that the foundations of any subject may 
be taught to anybody at any age in some form (p. 12)/* 

Bruner as others before him, visualiJicd curriculum in 
terms of a spiral. In spiral curricula pupils encounter the 
came ideas in more sophisticated foriTis through the school 
years. Eruner's spiral, of course, was made of structural 
principles. The structural element^ were embedded in speci- 
fic contexts ordered in coM^.plexity by cognitive levels as 
enunciated by Piaget. Bruner indicated two levels as being 
of pa-'ticular relev^ince to the design of school curricula.. 
One was the stage of concrete operations v/hich included ac- 
tivities requiring the learner to obtain data frox^ the real 
would and ti aiis forming it in such ^ x:"ay that it can be used 
select ively in the rolution of probloiTiG* The other V7as the 
stage of forinnl oporat^^^'^- Learners functioning at the 
forn^.al level "^^cre act boui\d by what they have e;:per ienced • 
They could dc^l effectively v/lth abstractions and hypotheses. 



In Bruvtcr's spiral, learners vould repeatedly encounter 
structural principles in contexts sequenced according to 
Piaget's f bx-ir<ulat ion of conceptual levels. 

The advantage of structural knov/lcdge lay in usefulness 
in dealing with novel events. To relate novel events to rel- 
evant structuring principles: required insight. Insight was 
seen as the product of intuitive reasoning- Intuitive rea- 
soning is non-rigorous and when co;npared to analytic thinking- 
disorderly. It is also subject to error. Not all perceived 
relationships prove to be true V7hen tes'ticd . Learners must 
be prepared to .raakj>- mis takes and to realize that error is an 
ordinary biproduct of creative thought. 

Bruner v;as especially interei:tcd in heu>*istic procedures 
Heuristic procedures v^ere conceptual i7ed as uoii-vigorous 
reasoning strategies that employ intuition. Bruner gave 
reasoning by analogy, appeal to symrnctry, examinati^i^s of 
limiting cases, and ^use of visualizations or inodcls as illus- 
trations of heuristic reasoning strategies. No claim was 
made that the use of these strategics v7ould alv/ay^ produce 
correct solutions, but these strategies often produced novel 
and creative solutions. Further, it was hoped thit facility 
with heuristics prepared learners to reason through more com- 
plex problems independently, that is independent of schools 
and grades. 



^^otivation for learning V7as the fourth then^.a developed 
by Bruner ix\ Proc<^ ?.fi . The concerns here was v/i'ch learner 
preoccupation with afTairs of th^ peer culture and acadeinic 
"spect^toriteb . " Bruner also wisLhcd to avoid sonie thing he 
dubbed "meritocracy**: excessive stress on grilles and test 
performance. He saw this lead.iug to a nev; eliie as job op- 
por tun i ties became tied to school perf omvr.Tice, The desire 
was to make education intrinsically tnotivr, cing; school lenrn- 
ers were. to share the thrill of inquiry and discovery 
experienced by research scholars. Motivation for learning 
the spiral curriculum \cias to be natural curiosity and ih- 
volvement of the learner in the processes of inquiry. 

The final chapter dealt with and io-vLsn;^ 1 ricilerialG r.nd 
devices as aides, to implementing curricjla v;ith the proposed 
charac teiris L ic3 . Here again, there V7as concern for specta- 
torites which v;af3 associated v;ith so many filmed presentations 
Bruner 's plea was for audio-visual mat;erials that could be 
integrated into the fabric of the curricula for which they 
were designed^. 

Science experiments v:er? seen as classicr^l au'iio-\ isual 
devices, but not if they v;ere raerely watched. Experimento 
wita pre-ordained outcoiaes were not seen as ut .if ul either. 
Experiments should arouse learner curoosi ty T P'JL'^^vidc exper- 
ience- and data for problem solving, and e/^ir.i.jise structural 
kiiOv;ladgc. Films were seen ai-: ivnpo): fant: diourcL:S cf vicariou^ 
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k?i<:v,;lci:I^r!e or data v/.ian integrat'id Into the fabric of in- 
*>t ruction. Novelt> and dramatic films were also seen as 
<^sffWCt?si to i>f05>ent important ideas ewl relationships. Final- 
ly cccichinj';^. r-nchines were endorsed for their usefulness in 
te<'iching and to relieve teachers of some of their irjore te- 

]l£iliSL12,r J^rnner struck four thenies. He stressed^^ the 
ir>»>or rancc* of structure, which can be defined as an inter- 
"iocKitu; set of ideas, principles, concepts, etc. and an 
cp'j^ropr i a tu rr.ethod of inqtiiry. Next, he stressed the iiapor- 
tance of readincGi; which he visualized as levels of cognition 
after Plnt^ct and he g^ave special attention to two levels v 
coztrretc and f^r -al. lntu:.t:ive thinkln^^, V7as endorsed as 
beiu<^; sinil::r to the kind of reasoning U3ed by scholars 
duilnv; inquiry. Finally, the importance of intx-insic moti- 
vation war stressed. Learners should f%id joy in learning 
if they are to persist past the awarding of the final grade 
in a course. He closed with a short statement on audio- 
visu.'il iT.r. truct? on V7hich he saw as valuable v/heu it facilitated 
i nqui ry . 

I.itt)c is said in Proces:: about the preparation of 
tec'.rhers. Vt; cat^. i.sake .some inferences however from i:hat V7as 
iiaid .Tibcriit. curriculuai aud lea-Knin^, First of all, in order 
to teach curricula built on Bruiter's nodol teachers V7ould 
have to ho well iuLon.^:ed in the d? sci pline(s) thr»y are teach- 
ing, Tenchers cannot teach a knovyled^e of structure they 
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themselves do not possess. Sinre structural knowledge reqtiires 
more than a group of the specifics in & text we infer that 
he meant that te::ixche'i:s should be thoroughly prepared in sub- 
jects they teach. 

We al3o infer a necessity for a rather thorough V-nov/- 
ledge and undcrr. Land^n^, of devclopmei^tal psychology, especially 
?iaget*s levels of cognition. Rathor obviously te.?.chers 
would also have to understand the behavioral cues associated 
with levels of cognition. Thus, teachers x^ould have to be 
clinicians as well as scholars. 

As Bruncr points out, analytical thinking is rule bound 
and produces fairly predictable results. Intuitive thiukiiig 
is not and does not. To teach Bruuerian curricula, teachers 
will also have to be skilled inquirers and skilled in help- 
ing others inquire. 

Finally, teachers vrill have to be enthusiastic about 
learning an inquiry if they are to model the behavior desired 
under ^'llotives for Learning/* If Inquiry is not perceived 
as rev-carding for the teachers ^ \-rl\y v7ould children wish to 
b V c om e i nqt J i r e r s ? 

In the decade that has past muc!i v;ork has been done 
with Brunei^ s concepts of curriculuTn and instruction. Some 
of that v:ork V7ill be revie\;ed in this paper. The paper is 
divid<?d into tv/o parts. Part ono deals t^ith . studies that 
in soiTie w::y evaluate Bruncr 'f; four the:i^-: conceptualisations. 

ERLC 
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In part tv7o studies dealing with atterapts to prepare teach- 
ers to use curricula developed on the Bruner uiodel will be 
reviev.'ec . 
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Some Attempts to Implement 
Bruncr's ^lodel of Curriculum and Instruction 
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DiECiplinc SLructures 
Brurier's articular ion of the conclusions of the VJoocls 
Hole Conference touched off numerous attempts to define the 
structure of various disciplines, some of which vjill be sum- 
marized in this section. The references dealt with under this 
heading are grouped by general subject: English, ra? thciTiaticG , 
science, and soci^il studies. 

Structured Ai)proaches to English 

C oncep tual Stud ies • Several approaches to the struc- 
turing of English v7cre suggested. Steinberg, Cottrcll, 
Slack, and Josephs described an app/oach v/hich included 
literature., composition, and language studies, i.arguac-i: 
study appeared to deal with those topics v;hich were fozhicvly 
thit concern of grammar and usage. Carlsen and Crox7 exandncd 
the same three part structural approach and found it wantiu,'^ 
in some respects but coivimendable in others. 

Fi dally, cv7o alternate and less complete formulations of 
structure for literature vjere suggested. Huff^s central con- 
cern see.n;cd to be the rciquencing for instruction of pieccr 
of literature in order to build conceptual structures, 
Sanborn v;as more concerned v/lth cc-rmunicat ion in p social 
cent ev.t: , 

Steinberg, Cottrcll, Slacl:, and Josephs (19G6) described 
an inductive approach to the teaching of English incli'di.ng 



literature, compos? It ion, end lansu?gG. The instruclicu?.! 
patterns recoi'TiriiC.nc{v:id appeared to be siv.til&i to SuchiTnaii's in 
that a stiinul\'.r^--bit of literature, idea froiii a reading, or 
a sentence-- is presented along with a structuring question, 
e.g., what is the tone of this poem?, what events in the 
story support this intei prcta tion? , or hovT is this word func- 
tioning in this sentence , and d iscus s ion issues , Inductive 
teachers were described as having a seri.cs of questions re- 
gard ;.ng the stiTTiulu£. which tend to guide the learner's 
discovery of the goal relationships. Wh: le the authors 
quote Bruncr and Piixgct for their psychological rationale, 
wVicit they rccoinrnendcd v:as almost pro graTTim.i tic. One Height 
be able to explain their strfitegy as v;ell with a condition- 
ing f r. -tTjework. The authors cite a number of advantages for 
the inductive approach including : , pupils' practice in speak- 
ing and listening, the occurrence of open-tindcd quest ions 
that cut across all subc^ ivisions of English, and the oppor- 
tunity for artistic expression ir^ teaching. A number of 
specific oxamples of contdint and lessons were presented, 
but no data were presented to support major ass-artiors. 

Carlsen and Crow (1967) reviewed natcrials produced by 
the various Project English Centers. They found several 
universally accep'tcd character isticr^ , English was seen as 
consisting of iangur.go, literature, and composition; English 
was to be studied rs a discipline for its ov7n sake rather 



than fcr uti j i ^ arian\yeaf:ons ; v'^rd inductive mt^f bod? \7aro. 
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stressed. Carlson i^v.^ Crow felt that the centers had suc- 
ceeded in writing materials from a consistent point of vlev7 
for the first time. They observed that chronological and 
biographical approaches were all but dead. IIDFA institutes 
were seen as the "line" functions of the centers; the curric- 
ulum project*^ V7ere seen as per f uxTiing "staff" functions. 
They vrere dic;nppoint:ed in not finding any nw ideas, rathor 
tliey found elaborations of pre-existing ideas. A^e grouping 
was also acce^^tcd, but EnglisVi as coirsmunication was not. 
They regretted the absence of skills programs and noted that 
the public expects English teachers to teach spelling and 
other hasir skills. A number of other exceptions vcre 
n'tc-d. Carl sen an:! Crow sinrrled out the Florida project for 
praise in that they V;ere seen as having atteiiiped to evaluate 
their prograin. They closed by noting; that each professional 
generation seems to start our: fresh V7ithout capitalizing on 
what has already been learned. 

In a co'iceptual study, Huff (1968) saw the acquiring of 
enabling or strategic concepts as necessary to reading imag- 
inative literature. He viev:cd models of concept learning a:? 
providing an a;jpro.'\ch to sequer.cing literature curriculun. 
In sequencing',, one would begin with an illustration of a 
basic concept that has utility in developing a structure or 
conceptual net. The acquired structure would serve to faciJ- 
' itace the dit•.co^cry of other s tj ; uc t-s \/h'ch interluc^i^ at 
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some level of ;;bs tract ion. Huff sav? the ortjanir. ing of liter- 
ature by structures as making liter^iture more coinprehorisiblc • 

Sanborn (19 67) viewed language ais a process which pro- 
ceeds through inquiry to develop conceptual structures. He 
considered twu orders of languap;e process: t)«e processes by 
which cognitive aao linguistic coini>etcnce Is developed and 
the regular structural and operational principles through 
vhich suc!i processes acquire form in a social context. In 
this scheme, a language event: is seen as having tne constit- 
uents of speaker, person addressed, no s sage, and context. 
Sanborn's approach to PJnglish vould place tnan and his ef- 
forts to contniunicate in the center and niGtapUcri/: Ln^, 
explicating, role - taking , and interpreting v;ould receive 
emphasis as primary imifyine features, 

Einp^ir ica 1 S t udics . Two studies contrasted groups taught 
traditionally with groups taught through structured approaches, 
Sullivan, Okadr ^ and Niedem^eyer found a structured approach 
successful in te^cliing composition skills to primary child- 
ren. Blake and Hanimill were also concerned v;ith composition, 
but VJere less successful in a comparison study of inter- 
mediate pupils, 

Sullivan, Ckada , and Niedemeyer (1971 ) used a care- 
fully sequenced set of e>:ercises to teach 420 f i r.s t-gradcrs 
story writing skills. Itie 64 exerciser were Lauglit over the 
five and o..e-ljalf n-'onths. Tliey began V7\th t-^skr. vhich re- 
quired pupils to select responr.cr* appropriate to f- pictured 
situation :n*,d cr»dcd v;ith I'-^.sk^ requiring the students 'o 
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consuruct their ovra responses. The critotion task was a 
story \7rittcn about a stimulus picture. The pictures \:ere 
judged by an eleir.entary teacher, a high school teacher, a 
writer of children's stories, and a-fi. editor. Correlation 
betvreen readers was .76. Pupils receiving the experimental 
program significantly outperf on-ned a comparable grou^j of 
uninstructcd pupils in terias of total nuir.ber of words used, 
number of sentcnceb used, and by making fewer errors of 
capitali?;ation and punctuation, and spelling errors. The 
investigators concluded that the use of systematic materials 
can improve the story-writing proficiency of first-grade 
children • 

Blake and HarruTiill (1967) compared compositions vrittcti 
by two classes of fourth and fifth-grade pupils taught 
structural lingui5tics and two taught conventionally. A pre- 
post design was used. The criterion task was performance in 
iTriting an essay which was graded for a number of specific 
cha-racLeris tics . No reliability figures for grading v:ere 
reported* Groups had comparable socio-economic backgrounds 
3.nd verbal abilities. The experimental group was fouiid to 
use a significantly larger vocabulary. AH ouher contrasts 
were noi"i-signilicant. More non-significant positive changes 
were found for the experimental group, hovcver. The authors 
concluded that the results of the stv'dy encouraged tl^e 
teacher^i in this* sample to continue the program* 
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SuTTUTjorj.;* Structured approaches to the. teachinrf. of Eng- 
lish were fonuiulated and tested. The f orTnulations usually 
included three content elements: literature, exposition, 
and language or gr^r.-rnar. According to Carlsea and Crov7 the 
approaches faithfully articulated a point of view. That 
point of view stressed inductive rr.ethods and English as a 
discipline to be st^^died for its ovm sake. Those conduc- 
ting empirical studies found some support for these 
formulations. 

Structured Apnroaches to Mathematics 

Structure received 2tUention in mathematics also. 
Buchaltcr f.urv€!yed ^^'5 comron school mathematics texts and 
found that they dealt vjith lower cognitive aspects of ma the- 
ir.atics structure more adequately than higher cognitive 
processes. Dyer unsuccessfully sought to demonstrate the 
superiority of a structural approach to the teaching of 
reliability. Finally, Kaprclian reports a pilot study of 
the Patterns in Arithmetic program. 

Buch.?.lter (1969) developed- an instrument t^ assess tVic 
structural consent of i,iathematics textbooks. She defined 
structure in terms of the follov7ing concepts: sets, ordered 
sets, groups, fields > vector space, and logic and founda- 
tions. Her instrument vjas also designed to assess the 
cognitive levels :;ith which coi'icepts v/ere dealt. A panel 
of 15 judges used the ivistrument to cvrluarc 19 series v;hich 
included a total of A5 tr>iLr>, She found t!:al. tnc si;r jrtuiv/t 
RJC^epts v/ere b&t<er covered an lover cov^nltive levels, that 



application \:z3 v.ot handled better than knov/led^c and com- 
prehi^Vtsion, and that the presentation of mathematical 
structure at the two lov;est cognitive levels did not diff'^r 
from presentations of higher cognitive processes. 
Buchalter concluded that the texts examined dealt with 
mathematical otructui'e inadequately. 

Dyer .19 69) zouptxmd le^rit'^r achieven^cnt and transfer 
from a lesson on reliability presented in Lhree modes. The 
modes V7cre : diagrain, verbal , and non-review. A no'-instruc- 
tiou control group V7as also used. She hypothes i;2ed that the _ 
diagram presentation would result in greater learning be- 
caus.e it ^graphically depicted structural components of the 
lessons. The verhal trea;:mGnt contained the sane content as 
the diagrar: treetr.ient, but the three-- level structure Xvas not 
depicted. Tlie no:i-rcviti\7 group merely read the 7000 word 
pasSrA^e that the e::pc^rii,iontal lessons were based upon* No 
significant difff-renccs were found bet\;een groups on either 
the achievement or translier task. Dyer identified some prob- 
lems V7ith her materials and suggested that these f.roblems 
might be responsible for the result of no significant dif- 
ferences . 

Kaprelian (1961) reported results of an evaluation of 
the pilot program of Patternn in Arithmecic (PIA). He found 
that 92.3% cf tlic four tl*--r,rai'e pupils receiving PIA instruc- 
tion reported favorable acceptarcd. They also reported that 
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they hci6 been espGCially hclpsc] in division, nultiplicacion, 
and prose taski,. Sixty-thiTcc per cent reported that the pro-* 
gram helped them vei-y F<uch but interest iiigly 55% stated they 
needed help fiom their teachers more with FIA. All in all, 
PIA v/a^ T/ell received by the pupils during its f our th-^grade 
pilot run. 

From thf^Fie rev; studies little can be concluded. 
Bruner's ideas were ti*ied and found popular, at least in 
the form taken by the Patterns in Arithmetic. 

Structured Approaches to Science 

Science received as much attention as did rny of the 
instructional fields during the Bruneria^i dccc.de of curric- 
ulum refonri. Ker^ v?e will rely on Gong to give us a general 
picture of these curricula- A short description of a par- 
ticular elementary science curriculum which will be the 
subject of a number of studies is presented by Mayor and 
Liverinore ■ 

Gong (1964yused Berelson's technique of content anal- 
ysis tc "expose" the assumptions, rationale, and questions 
of the new secondary school science curt- icul urn projects in 
terms of their goals, content, organization, instructional 
, procedures, and teacher education. Undev goals he found a 
gener^il assumption that an uaders tandiup, of the theoretical 
framework of rnodevn science,, and not it:- prnctic^l or personal- 
social applications, as the i^iost v;,'].uablc outcoivr^ to be 




achieved. The content of tha ncvr science curr.cula vrv-^.s 
found to consist of theoreticr.l knovrledge of the kind that 
might interest rese^.rch scientists. The content vzas seen as 
separate froni its own historical develoipment, other school 
subjects, and from related technology^ The nev? c-^-r^urses \-;ere 
organised to link content vith ncthods of inquiry. The dom- 
inc^.nt str'atoc;:y v/ai* to engage pupils in a planned^ sequence of 
repeate'd encounters v;ith scientific inqitiry related to 
major concepts and theories of the discipline. The favored 
instructional schcivia vjas found- to be a procedure that iriii- 
tates the behavioi- of research scientists. Tec^cher education 
was sec-n ao a five-year process cnphasizlng scientific con- 
cepts and inquiry proces*:er> basic to the modern btate of the 
discipline. Work in methods of teaching science was also 
recoi™ended . 

Mayor and Xiverrnore (1969) described SLcience -'-A Pr ocess 
Ap proa c }\ , an integrated mathematics, science, and social 
science curriculuin for grades K-7. The curriculum vjas made 
up of grade level "parts'^ and each part contains 20-25 exer- 
cises ordered by process hierarchies. Beha^^icral objec'ti' 
and criterion tests vere produced, tested, and revised. 

IVo invcs tlgi?.tors were i.*n3uccecsf ul in demonstrating 
the superiority of structural anpvoaches to science over con- 
ventional or rando.K organizations. Dallas contrasted a 
hierarchial T-ith a non-hierarch ial approach and P>^atte com- 
pared a stru^:tured to a rr.iidoii appro^^ch. 



Dalles (1963) cornparcd £ipi.tlic^,tion learning of t;vo 

groups of science education students taught ten science 

concepts organisied, or not organized into a hierarchy* A 

no- Instruction control group was also used. The criterion 

was an examination of appl icstion'i as defined by Blooni. The 

cxatninaticn was validated by a jury of professional scien- 

i 

tists and educators. No significant differences between 
treatTcont groups vas founds tvt highly significant differ- 
ences between trcatMOn::- groups and tne n6-tre«itiTient ik^ntrol 
group V7as found. ^ 

Pyatte (1968) sought to to.r>t the effects of a structured 
presentation dealing with measurement on achievaiocnt and 
transf^^r learning. A caref u) ly- $>^equenced proj^r^^nneu ^text 
was prepare along with a random version of the sa*ne text. 
T^ourth, fifth, and sixth- grade pupils in three schools 
studied the texts and took ^je r.chievement and transfer 
tests. For the .ancilysis of the data, pupils were divided 
into high, medium, and low ability groups based on scores 
derived from The Iowa Test of Basic Skills . Pyatte found 
no sigtiificanL diffcreRCGS for rr.odf^ of presentation. Sig- 
nificant dif fe^rences v;ere found for grade and ability group. 
Brighter pupils did bettor with the organised program. 

From Gong*s an-lysir» conclude that Brimer**- ideas of 
structure, inquiry, readiness, motivation were faithfully 
expressed in new scienc^^ curricul<n. The findings of the 
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cnpiricnl stut^ies r.u^^^er.t that instructed grou't>£s leri.rn bat-, 
ter tl^an unins true ted groups, but tliat diffarcnces in content 
ors^anii'fition had kittle effect on outconies* 

Structured Approaches to Social Studies 

Concep tual S tudic s , Bruncr* s ideas regarding inquiry 
and structure found adherents in the social sciences. 
Tucker surveyed the laaterial of the new social studies and 
found they possessed a number of Krunerian characteristics. 
Hert:^ber^; described a snail teacher- initiated program to de- 
velop a structured curriculum for seventh-grade Ne^.^? York 
history. Anthony criticised authors of new social studies 
curriculum inaterial for identifying the content to be taught 
prior to determining the goals to be sought. Elliott sur- 
vtiyed prof sional literature and concluded that a disciplines- 
oriented currlculiim v/as possible for history. Allen 
described a program of the Delav7are Historical -Association 
to piiotograph historical docunients to give pupils the feel 
txs well as the content of documents used by historians. 
Fiuany a critique by I^rug (196o) of a structured approach 
i.T; presented,. 

Tucker (1969) analyzed and classified dimensions of 
content and inquiry identified in literature about the ''nqw" 
soCiai stuciico. Content ques'tio^is referred to both* . so- 
cial science disciplines and the practical problems of mar 
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and society* Inquiry ques txons" referred to descriptive and 
nortnative problems • She concluded that Che nev7 social studie« 
contained multiple dimens ions' V7hich implied new potentiali- 
ties for the social, studies. 

Hertzberg (1963) described an anthropological approach 
to the teaching of New York State history for seventh-graders 
developed by a committee of teachers v/orking one evening pei* 
week for four years. D^t^ils of one of the units (Iroquois 
Culture) but no evaluative data were presented. ^ 

Anthony (1967) criticized the authors of the net;; his- 
tory courses as being insensitive to the rcle of objectives 
in planning curricula. He maintained that new history au- 
thox^s often decided vjhat should be taught and then figured 
out Che objectives • If pupil needs \:ere taken into consider- 
ation micro-analysis would more likely be the stress than" 
the preoccupation V7ith past wars and politics perpetuated by 
nev/ curricula. Anthony also criticized the stress placed' on 
Ch2 use of original sources. He questioned their utility 
for use with the full range of common school pupils. He 
felt case studies of the Oliver and Shaver variety might le 
tnore appealing and comprehensible to youth. 

Elliott. (1963) reviewed professional literature to de- 
velop a discipline-based curriculum proposal for history. 
He concluded that it was possible to produce a unified dis- 
cipline proposal; that it was possible to produce a description 
the discipline of h::story which was inclui^ive of the main 
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schools and interpretative approaches; that the discipline 
proposal could interrelate features of a number of tv;entieth- 
century epistemologies and curriculum proposals; and that 
curriculum v/orkers should take the initiative iri carrying 



Allen (1966) naintained that anthologies of primary ~ 
sources for use in history classes failed to convey the samci 
atmosphere as the original documents. Such anthologies v/ere 
seen as useful in determining what v/as said, but vjere not 
interesting as artifacts. He described a project of the His- 
torical Society of Delaware v/hich was photographically 
reproducing snail groups of related docuirients for use in the 
common schools, A teacher's guide was provided. It was felt 
that the use of these docuiinents would make the rtudy of his- 
tory through documents a realer experience. 

Krug (196r6) questioned the applicability of Bruner's idea 
of structure to the social studies. He noted the professional 
historian's disinterest in structure and criticized struc- 
turing statements from ESI and the Wisconsin conceptual 
framework as very general and not especially insightful* He 
alsc objected to tho amalgamation of several social sciences 
in the EST curriculum, Man : A Course of S cudy . He wondered 
why no such amalgam was proposed for mathematics and the 
sciences. Lastly, he. criticized structural approaches as 
stressing the general rather than the specific. Quoting 



through cooperation among scholars and educators. 




Bettelhoirn \:ko exp^-'esscd a need to undei starA the complcxitio 
and contradictions of rrianklnd he was concerned that pupils 
might not learn the complexities of the human condition as 
reported by historians. 

^ Stanfor d Studies . One structural approach to the 

social ctudies has been underway at Stanford Universicy since 
1933 (Willic^ms, 1966). The project iiad as .its goal the pro- 
duction of an articulated K-12 social studies curr iculuj-ii . 
During phase I of the project 3,227 basic generalizations 
vjere gleaned from literature of the social sciences relevant 
to ten basic categories of human activities. The selected 
categories of human activities were: 
Organizing and governing 
Providing recreation 

Protecting and conserving haman and natural 
resources 

Expressing religious impulses 

Expressing and satisfying esthetic needs and 
impulses 

Tranf^ porting people and foods 

Troducing , exchanging, dis tx-ibuting, and con- 
sumiug food , c lo thing , shelter , and othur 
consumer goods and services 

Communicating facts, ideas, and fe^^lings 

ProvidifLg education 

Creating tools, technics, and social arrangements 
The identified generalizations grouped by the ten ca^^gories 
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of human activities v;as to constitute the scope of the artic- 
ulated curriculum. 

An expanding communities model V7as used to sequence the 
identified generalizations. Eleven "coimnimities" were en- 
visaged str.rting with "the family community'* and ending with 
"the world community." This survey of research turned up 
phase II studies dealing with: the school community (Heblcr, 
1966), the local communities (Parker, 1965), the state corn- 
muni ty (Del Rosso , 1968) . the regioii-of- state communi ty 
(Williams, 1966), the national com.munity (LaMarche, 1968). 
and the emerging Atlantic community (Miller, 1968). Other 
fiagmenlts of the project may have been compleced at this 
t5ii.e. Tha third phase of the project is to be an applica- 
tion of the structured social studies content to classrooi'V 
situations (Hebler, 1966). 

The Stanford project was begun long before the publica- 
tion of Bruner's Process and has its roots more in progressive 
education than in perceptual cognition. The project is in- 
cluded in this review because it features interlocking sets 
of ger.erali:-:a Lions and a spiral organization. Unlike 
Bruner's conceptuc.li;:ation5 , structui'e here is provided by 
the ten basic activities around v:hlch many discrete general- 
izations arc. clustered rather than the same fev; constructs 
being taught at more sophis t icated levels throuv^h the grades . 

o 
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The model has not been tested nor liave classrooin nr.terials 
been produced . 

E mpirical Studies . Others in the social studies sought 
to '*:est some aspect of the curriculum development process. 
Some sought to find strategies for development^il process and 
product evaluation: others sought to establish the validity 
of the Bruneriitn approach. Ehresnian V7orked with agriculture 
students and teachers V7ith content on famy cooperatives for 
the pupoose of testing a structured approach. Henzl pro- 
posed and tested through action research a scheme for 
developing a spiral curriculum for the social studies. 
Gornlck contrastcc! a conceptual approach with a conventional 
approach and found an advantage - for the conceptual a;-proach. 
Crabtrce found significant contrasts for an aj^proach V7hich 
vas pupil paced. Finally, Kurfman developed and tested. a 
scheme for evaluating and revising the products of a cur- 
riculum development proper am. 

Ehresman (1967) compared two groups of agi-icul tiure 
students. The teachers of one group had the use of a struc- 
tured unit; teachers of the secoiid group did not. Ail groups 
received instiviction on agricultural cooperatives. No sig- 
nificant differences vjere found in achievement between the 
two groups. Teachets \tsing the structured unit reported a 
favorable reaction to its use. 
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Hen2;l (1S70) proposed and demonstr.'ated 'a procedure for 
developing a spiral curriculum in geography. She began by 
conceptualizing her problem and then proceeded to identify 
ten basic geography concepts. They M^re: space, air., time, 
rock,* water, plants, animals, ethnographic man, ecologic man, 
and economic man. She then prepared a curriculum guide v/hich 
placed concepts related to space in an ascending order of com- 
plexity. Finally, uhc proposed order of concepts was tested 
at a number of grade levels to determine their suitability 
for discovery learning. Henzl felt the procedure had demon- 
strated its feasibility and recommended continued work on 
the remaining nine concepts. 

Cornlck (1968) contrasted performance on £a achievement 
test and on a test of transfer of pupils taught through a 
conventional approach and through an inquiry-structural ap- 
proach to elementary school social studies. The content 
for the experimental group WlLS based on five interrelated 
concepts derived from economics, geography, history, anthro- 
pology, sociology, and political science. The content for 
the traditional group vras derived from ideas contained in a 
compilaiiioxi of resource unitr,. The ac!iieve,mcrit criterion 
was the S tan ford Achieveme nt Tes t , Intermediate 7_X Social 
Stud ies Test; the transfer test was devised by the investi- 
gator. No significant differences \vere found between the 
groups on the achievement test; liighly significan^■ differences 
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in favor of the exper iine^ital group were found ou the tranr.- 
fer test. Interestingly, the less able students-- appeared to 
benefit most from the inquiry- structured approach, Gornick 
concluded that achievement was not jeopardized and that trans- 
fer was facilitated by the inquiry-structured approach. He 
also concluded that it was possible to construct a structur- 
ally organized curriculum for the social studies and concluded 
with the observation that extensive in^ervicu training v?as 
needed to teach thf? new approacJi. 

Crabtree (1962) compared the effects of tv7o instruction?:! 
prograins on the thinking of second-grade pupils. One program 
■featured teacher imposed structure, the second was paced in 
response to pupil cues, Draniatxc play and self- initiative ac- 
tivities were used as part of the pupil paced program. The 
prcgrams dealt with harbors and airports; Both groups were 
instructed in both programs but in reverse order. The pro- 
ject was conducted over ci six-seek period. Point time samples 
and anecdotal records by teams of independent observers 
were used as criteria. Very significant results favoring 
the pupil directed treatment were found on observation of 
divergent thinking. Similar significance for convergent 
thinking was found for the teacher controlled treatment. 

In conjunction with the develop;vsent of the High Scliool 
Geography Report, Kurfman (1969) elaborated a model for 
evaluating curriculum materials The model provide.d pro- 
cedures for tViG revision of iiKiterialc, emphasized the 




evaluation of clCGGroom experiences and conceptuc*! ana skill 
outcomes > anc^ the use of quer tionnaires and othej sources of 
information. The model was piloted with the proj'ict unit, 
"The Geography of Cultural Change," with 27 teachers and 
1,200 students. Data from application of the model provided 
explicit prescriptions for revising poorly rated parts of tha 
unit. Geography preparation of teachers was found to be sig- 
nificantly related to leaTming outcomes with soinC mcterials. 
Sex, grade level, aad verbal aptitude of students were re- 
lated to student attitudes toward the materials. 

The probler.is of curriculum innovation in general re- 
ceived the att aint ion uf MccDonald and Abramson. MacDonald 
argued for r* wlolistic approach by which he meant examina- 
tions ol' sottin^i variables as well as outcomes. Abramson 
argued for a continuous monitoring of curriculum products 
throuf,hout their development. 

MacDonald (1971) described some of the problems of 
evaluating curricular innovation. He rejected the intended 
outcomes model of curriculum evaluation in favor of a wholis- 
tic model which he described as having three basic elements. 
The first clement dealt with the audience for whom the 
evaluative rrport vas intended. Audiences identified in- 
cluded: curriculum sponsors, local educa tion-^authori ties , 
schools, and <>vaminaeion boards. The becond element was data. 
He noted thai different groups and individuals place differ- 
ent values on the vari-^us kindc: of data. The evaluator should 
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supply the intended audience with the kiud of data they desire 
for making decisions und judgements. The third element dealt 
with. the focus of the evaluation, which in this ca^e was 
wholistic. By wholifjtic he meant describing the impact of the 
innovation on tLe institutions,' teachers, and pupils iT\ teinns 
of various problems and antecedent conditions, MacDonald 
placed a great deal of stress upon description? >f what oc- 
curred and attempts to determine what brought about the 
occurrences. He was concerned about the particular values , 
competencies, and interests that motivated teachers of in- 
novative curriculum. He suggested that these cr<nditions 
created situations where differences in outcomes between 
schools were greater than, differences within the school, 

Abramson (1966) argued that curriculum evalwation 

I • ... .-. 

included more than an assessment of outcomes as is common 

In so-called wholistic approaches. 'He argued tor a research 
approach which involved testing each fragment of the pro- 
gram and then testing collections of fragments in operation. 
Abramson argued for continuous monitoring of curricula 
Hurin^' innovation to identify problems as they occur and in 
time for modification. A simple end-of-project test yields. ' 
data of concern to the administrator, i.e.j should the pro- 
jgram be continued, but little data of value to ciurriculum 
developers, Abramson asserted. He advocated a general is t 
role for curriculum researchers to provide "trans-discip- 
linary" insights to curriculum development. 
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Summary , While interest in curriculum reform of the , 
kind suggested by Bruner was found in the social studies, 
it was less universally embraced than in English, iriathematic 
and science. Tho criticisins of Anthony and Yxug could be 
matched by others. The Stanford studies suggest at least 
some interest in alternate models. Studies designed to de- 
termine the effectiveness of Brunerian curricula produced 
mixed results. Of particular interest were the works of 
MacDonald and Abrainson who studied the processes of curric- 
ulum development. 

School Tasks and Cognitive Levels 

A number of studies ^rere conducted to determine the 
effects of conceptual readiness levels as defined by Bruner 
and Piaget on accomplishing various school tasks. Kuggie 
studied a group of first-graders and found that many had 
problems understanding simple social studies concepts . She 
suggested that it was inportant for teachers to understand 
the cogTiitive level at which'^pupils were operating. Taba 
found mixei^ results when, she tested materials designed to 
develop conceptual levels.. 

Almy confirfneci Piaget' s findings for quality and num- 
her conceptimlfzation of K-two pupils.^ Stone found that 
younger pupils classified objects by percej>t:ual rharacteris 
tics; older children by function- Cole found difficulty 



in dissuading seventh' and eighth-grade pupils from irrelevant 
explanations of bouyancy. Fuller found that pupils operating 
at the cognitive level of formal operation T/cre better able 
to infer concept, characteristics embedded in meaningful ma- 
terial. Ginsberg found that preschool children learned concept 
in siuiplc context better than in more jcomplex. contejft. 

Problem solving was the common concern of Delidow end 
Gunnels. Delidow found differences in inquiry skills by 
grade leA'el. Gunnels found that the more successful problem 
solvers operated at higher conceptual levels. 

In recognition of the importance of conceptual levels 
to teachers Solomon- produced an assessment instrument which 
he called "The Taxonomy of Image Provocation Profiles." 

M^S8^ j[1968) examined the cognitive processes of a sam- 
ple of first-graded, pupils working v/ith social studies concepts. 
She fouTld that first-graders had difficulty V7orking v/ith con- 
ceptual hierarchies, multiple classifications, and, o their 
cognitive procesi?es common to the social studies. She con- 
cluded that primary teachers must be aware of stages of 
cognitive levels and lis ten carefully to pupils" if,,thcy ^ 
are to successfully teach social studies concepti?:. 

Taba (19.69) tested three experimental groups and a con- 
trol group to see whether a social studies curriculum 
designed to develop * cognitive functioning and taught by 
methods designc^d to develop cognitive skills v/ould enable 



students to learn irtore complex tnaterial earlier. Coiupari- - 
sons were made to groups not experiencing the special 
curriculum and methods. Results were not consistent, but 
did tend to support the hypothesis . 

Almy (1968) studied the thought processes of children 
faced with problems involving the conc^.pt.s of quality and 
number. She used cross sectional and longitudinal approaches 
with K-2 children. Both approaches confirmed tlie relevance 
of Piaget's theory to the study ^p^' young children. ^ 

Stone (1968) hypothesized th^t younger children v/ould 

group three-dimensional obiects by perceptual properties 

more often than by functional properties. He selected 128 

pupils from a s'chool population according to the following 

/criteria: average intelligence, no identified learning or 

psychological problems, and normal scores on stamiardized 

tests, i^pparently he sought a pc^iulation of average primar,y 

and intermediate age pupils. The classification tasks were 
. - '< ' . ■ 

y^erformed individually , His hypothes^es were confirmed. 

t 

Cole (1969) tested. the effectiveness of a ^two-part 
audio- visual instructional sequence to teach the concept 
"specific gravity'* to seventh and eighth-grade pupils and 
college juniors. The first part of the instructional se- 
quence was designed to cause participants to reject four 
irrelevant principles commonly used to explain floating. 
The second part wag designed to tench the correct principle., 



A carefully designed t^st instruhient was devel oped by the ^ 
investigator for use as the criterion in. this study. Cole 
found that the instructional program was veiry successful with 
the collegia population, but only moderately successful with 
the seventh and eightl -graders. The partial trc-itment, cor- 
rect principle, was sufficient for the college group, but 
ineffective for the younger group* ..^ 

Keller (1969) tested the conceptual ability of a pop- 
ulation of 48 sixth-grade pupils half of whom vjerfc identified 
as having attained the formal operation level of conceptual- 
ization. Subjects v/ere asked to discover concept characterls 
embedded in meaning for material under conditions of high or*- 
low feedback. Keller found that pupils, at the foniial l/^vel 
did indeed conceptualise better. 

Ginsberg (196^9) conducted three experiments to inves- 
tigate concept learning and transfer by young childreii. In 
each, children vrere divided into three groups s.vA shown two 
pictures in which they were supposed' ,to determine which con-- 
tained more objects. The pictures shovm the first group 
contained only circles; those shovTn the' second groijp con- 
tained similar objects in both pictures; those shovvn the 
third group contained unlike objects. ^-Jhen the concept of 
"more than" had been learned, the children in groups orie- and 
two were shown the pictures containing unlike objects. She 
fotfSd that children, from the first group had learned most 



ef f icicintly , leDclin^ her to^ the conclusion that concept 
learning was most efficient when the concept was introduced I 
in its simples t context. In each of the three scpariite ex- 
peritnental san^;les her results were basically the same. She 
worked with children varying in age from 38 months to 5^ years.. 

Delidow (1970) conducted a Piagct-style invest igatrion 
of the Inquiry and conceptual abilities of 293 pupils in. 
kinclei garten, second, fifth, eighth, and eleventh-grades . 
Six inquiry skills were ^investigated: ^ classifying, observing, 
predict in inferring, numerating, and cxpcr irae-nting. He 
fou!id that younger children favored qualitative classijfica- 
tjoari whereas older children employed quantitative and 
evnluative c lav^,s if ications . Prediction was more often used 
by older*^ th?n younger children. Distinct differences in 
Tiumher ^:v?ai-cncr>s wore found bet^%'een kindergarten and second 
e.r^^de. Pupils at the operative stage of development could 
iDvinipulatG r),oro than one variable; less mature children 
could not. Probability V7as only used by eleventh-grade 
pupils. Dc!lidov7 concluded that, a definite relationship exis- 
ted >etw<^en stages of cognitive growtli and levels of inquiry. 

'ISunnel.s (1969) studied the inferences made by children 
from ficicncc tests and their relation to Piaget's intuitive, 
concre;^e, and fonnal levels of thinking. Older pupils and 
thoS'^ in higher grades used formal levels of operational 
thought niore often in prc-blein solving- In grades 4-9 



successful probleirt solvers opei^ated at £ higher level of 
conceptual thought than the unsuccessful problem solvers 
vj.ch science problems. Gunnels' data agreed' that each level 
of development \7as prerequisite for the next. 

^ Solomon (1969.) developed and tested an instrument to^ 
aid teachers in dealing with students of varying levels of 
cognitive maturity. The levels of cognition were basp.d on 
Piaget and Bruner and included: concrete, concrete-imagery; 
representational; and abstract-imagery and abstract levels. 
The evaluation instrument,- "The Taxonomy of Image Provoca- 
tion Profile," was lissd at West Virginia University by 
preservice teachers for self-evaluation. ' 

Collccti.vely Lhese studies support the contention of 
Bruner and Piaget that readiness is related to developmental 
conceptual levels. From. these data it seems imperative that 
teachers become av/are of conceptual levels, learn the rele- 
vant cues, and develop appropriate responses. 

■i 

Grade Placement of Material 

Mindful oT Bruucr's plaim that anything could be taught 
to Tiny age- group at some levoJ. of cognition were Eroh, Ruplcy 
Potterfie.ia, and Joyce and Weinberg. Eroh successfully 
taugh^: concepts of neasurement to first-graders, Pvupley 
taught c.dvonced mathematics coi'C.epts to upper elementa'ry 
pupils. Potterfield fourid pupils in grades four, five, and 



six could learn certain anthropological rriaterial approxi^.rately 
equally w.ell. Finally Joyce and ^"einberg found they could 
teach basic sociological concepts to third and fifth-graders. 

Eroh (1967) structured a sequence of 26 lessons and 
five reviev? lessons dealing with various concepts of measure- 
ment for first-graders.. The irteasurei:ient concepts were: groups 
of things, money, linear rneasure, dry measure, household meas- 
ure, and weight. A control group received unstructured 
instruction in measurement. She found the group receiving 
structured instruction signi f icantly superior. Intelligence 
did not predict success in the program. Eroh concluded that 
certain measurement concepts could be developed in first:- 
graders, but that does not mean tlat sucli concepts should be 
taught. 

Ruplcy (1-967) studied elementfjry classes taught by a - 
trained mathematician to determine if motivation in school 
could be developed by "interesting pupil!S in mathematics and 
to see if the pupils could learn mathematics at a leval V7ell 
above their grade. Both goals v/ere achieved. Success of 
the motivafion goal vas judged from the ^enthuh.iasm of the 
pupils i success of the second J^oal wos judged from data re- 
flecting competence with mathematical notion? v;hich underlie 
advanced mathematics* • 

Potterfield (1968) tested an anthropology unit developed 
at the University of Georgia V7itl^. fourth, fift!^, and si-xth- 
grade pupils. He found no sigaificc.nt differ (inces ia learnings 



across grades. Fifth and sixth-grade pupils tended to learn 
more. Interestingly, formal preparation in anthropology by 
teachers was not related to pupil learning. 

Joyce and Weinberg (1964) found that some basic socio- 
logical concepts could be taught to third and fifth-grade 
pupils. VJorking from a Brunerian point of viev? they identi- 
fied several key concepf.s. They then sought specific cases 
of each concept observable by elenientary school pupils and 
developed and tested series of questions designed to help 
pupils observe the desired phenomena. Approxiinately 180 
pupils vere seen in groups of 10 to 15. No quaiititative 
data were obtained, but recorded conversations suggested that 
the pupils learned (ol knew) tho goal concepts. 

These studies lend general support to Bruner's assertion 
that anything can be 'taught to anybody at some conceptual 
level. In the studies reviewed in this subsection, learners 
acquired facility vjith. measurement, anthropology, sociology, 
and mathematics long before these topics were encountered in 
the curricula of the 1950' s 

Inquiry Learning and Teaching 

A central concern of investigators working with Bruner- 
iaa ,;ic»uols of teaching and Iccirning was inquiry. Suchman (1962) 
fonnulated a v^idely accepter' fomulation of' inquiry and con- 
ducted an exLcnsive inservicc teacher pducctlon prograra with 



inquiry methods • His fomulalion of inquiry process is of 
interest here. 

SuCiiman conducted a large scale investigation of in- 
quiry training vjith elementary pupils in science. He defined 
inquiry as '^a way to investigate causation/' He conceptuai-^'r.ed 
inquiry as being made up of four distinct stages: searching,, 
data processing, discovery, and verification. The act of 
searching vzas defined as a p]an'ned and controlled intake of 
data by an observer. He identified several variables ef- 
fecting searching including ability, manipulation, perceptual 
set, and abstract pattern V7ith v;hich to organize data. 

The aim of data processing v:as to reduce informr.tion ti^ 
simpler and more systematic patterns. He identified four 
types of data processing useful in science inquiry.. These, 
included: analysis , comparison, isolation, and repetition. 

Discovery^,' the third sCiagc of Sucliman's model, referred 
to the insightful moment when relationships between parts of 
the stimuli were perceived or when previously learned pat- 
terns were perceived stimulus events. VJhen the iftquircr has 
no way of accoui\ting for a perceived event it rnay be thit 
lacks necessary insight or the necessary construct. It was 
seen as very useful for the inquirer to be given hints or 
cues helpful in organizing the data at this point • At other 
times it became necessary for the inquirers to invent nev? 
systems . 



The final eleuieat of Suchn'ian' £ inquiry moHei v:as verifi- 
CccLioa^ In verification the inquirer was required to test 
thG perceived relationship with data. Ihe key idea of the 
program was to place control of the data flcv: in the hands of 
the learners. This is in sharp contrast to ordinary didactic 
methods where teachers sequence the instruction and pupils 
are essentially passive. Suchman was concerned that passive 
learners learn only at a verbal level without any real as- 
siTDilation of the content into their cognitive structures. 
In inquiry, the autononiy of the learner allowed him to con- • 
trol'the flow of information. 

Suchinan acknowledj^ed that inquiry v;as more tim.e con- 
suniinj:;. Where expository method was adequate for assiinilat'''on 
he observed the rale of learning vjould probably be m:cA\ inore 
rapid, the key factor being the teachers' ability to select 
just those experiences that are most likely to result in the' 
desired understanding's. 

Suchinan sought to increase inquiry behavior of pupils 
in the classes taught by teachers receivinj;; his inservice 
prograr.! and using his special materials ^. The usual criter- 
ion for studies of inquiry lenrainr^ t'^'.nd ttisching was pupil 
perforn>ance cji a transfer task. That is, to what extent could 
learners, tr-ained in inquiry procedures, apply inquiry tech-- 
'iilques, heuristics, ov strategies in the solution of novel 
probleiTS. Incidentally, the term '^e;encr^tions'/ is rcmetivuCv^ 
used to denote heuristic when conr>?dering rhetoric topics 
(Younc, 1969). 



A few investigators sought other outcc.jjs* For exa^.nple. 
Hans Andcrsan (1968) did not succeed in ir.prcving the prob- 
lem solving ability of his subjects, but did find an iviprovcd 
attitude tox;ard problem solving* Anderson, Walberg, and 
Welch (1969) considered . the effects of inquiry processes on 
classroom social cliuiate. 

Anderson, Wa]berg,-and VJclch (1969) studied social 
climates in three classifications of Harvard Project Physics 
high school classes. The classes were: inexperienced teach- 
er sr.experimental course , experienced teachers- experimental 
course, -and experienced teachers-regular course. Social 
clinatc v;as measured by the Learni ng Envlronncnt: Inventory 
which included 1^ suhscales. The population v^af made up of 
3264 high school juniors and seniors in 150 physics classes. 
DiscriTTiinate analysis was used. As hypothesised, hi^^hly sig- 
nificant course effects v;ere found. Classes using the 
experimental coarse were perceived as less difficult and 
goal directed, more diverse, and as havinc> a more positive - 
learning environment. Experimental classes had lers fric- 
tion among students and fewer cliques. Significant effects 
w^re also found for teacher experience. The social clir.iate 
in classes of exper ience.^-experir/iental teachers v;as perceived 
as less democratic and intivaotc and more likely to have social 
cliques. Classes v/ith experienced-regular teachers and 
courses V7Cre seen as moi"*e difficult, goal directed and in- 
timate* The investigi^ tory speculated that inexperienced- 
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experimental classes might be caught in a spirit of coopera- 
tive inquiry that disappears when teachers ^ain experience 
with the ncv7 materials. 

A large number of studies were conducted that in one 
v;ay or aciother considered the effectiveness of inquiry teach-- 
ing on some outcome, often achieven\ent and transfer. Generally 
these studies v;ere of c? comparative nature; inquiry v:as com- 
pared to one or more other ncthods. One method v;as usually 
labeled traditional which often meant assignment- lecture- 
recitation. Occasionally chese 5;tudies evaluated inquiry 
procedures against some criterion. 

Inquiry Pioccdurcs Evaluated 

Most of the studies se:;king to establish inquiry 



traditional instruction, or inqliiry versus no instruction. 
Others coiiipared a group of variables, often tvjo or more in- 
qtiiry approaches with a no or a* traditional instruction 
control group. 

TxTo Group Ccin pnrisons , Beldir compared discovery and 
conventional methods in four countries and found for the 
former. Dooley compared inductive and deductive approaches 
Iw teaching econoi-iics to cul»'urally disadvantagedT Guthrie 
compared discovery and t-.xoosit ory methodv*^ in teaching a rule 
useful in deciphering cryptograms.. Mason compared a group 
taught critical tliinltir.^ \7i{:]\ an uniustructcd <^,roup. 




procedures were of a tv^o group design; inquiry versus 
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Showaltcr ccniparecl a child-ct^nterecl approach vitli a hiotoric, 
no instruction control group. Howell compared a group t^?.ught 
effective ^thinking vjith an uniustructed group. Ashton com- 
pared a heuristic method with a text-demonstration method. 
Martin compared critical thinking of pupils taught ge.on.atry 
by traditional and *'flov7 proof*' methods. Q, Smith com- 
pared heuristic and traditional approacl^es by exrmining 
student progress in subsequent courses. 

Bel din (1969) studied deuions trat ion programs in four 
countries vhxch compared- tlie discovery method with conven- 
tional nr^thods in training adu lj;^^-7orkers . Overall findings 
favored the discovr^ry m(?thod. Beidin concluded that the dis- 
covery melhcci could be used for the specific group, if properly 
designed. 

Doolcy (1969) compared the effectiveness of inductive 
and deductive approaches to teaching economics to culturally 

dis tdvaiit^jged children. A pre-post tv;o group design 

i/as used. The sample consisted of 484 disadvantaged fourth- 
grade pupils. The inductive method V7as found tu be "consistently 
raore effect ivcc *' No indication of the character of tl;e criterion 
or instruction vrns presented, 

GuLlirie (1967) found retention of a rule useful in de- 
ciphering cryptogra-ms was improved with expository instruction 
for college seniors, but that transfer V7as facilitated by dis- 
covery learning. lixpo-'. Itiov^. appeared to impede tra-iisfcr. 
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Mo-sbn (1967) coir.pared learning and critical thinking of 
pupils taught by r.^aterials developed to foster critical think- 
ing V7ith an uniustructed grorp* A two group, pre-post design, 
was used- Control groups v;ere taught by teachers who were 
allowed to ad^pt-the materials to their usual methods. Teach- 
ers of the cxper ipiental groups taught the materials as intended. 
He found that all pupils iir.proved in 'kuov/ledge of science, 
and all but one grade (5th) improved in critical thinking. 
Mason concluded that critical tViinking can be taught more 
effectively \ohen students are given direct training in tlie 
methods of science. 

Shovralter (1968) coniptPred children taught by a chiMd- 
c en to red rp-prcacp to an historic trau it i.onal group. The 
Iowa Teo_t o^f Brisj.c S kll Is served as the criterion. The 
child -centered approach featured homogeneous ability groups 
in the subject area of language arts, matli^atics, reading, 
and v;ork sti'dy .skills. Classes vjere taught by teams of 
teachers avKl grouping was regularly reviev/ed. Counseling 
services V7ere used for the ir:p rove men t of learning and in- 
struction. Gresrcr grov.i-h on the iTBS subtest of vocabulary 
v/as found. Questiom.air e data found the chj Id-centered ap- 
proach to be prefcirred by pupils and their parents. 

Hove 11 (19 Go) "covApared cnd-of - treacment 55c ores on the 
Tes^ of XHiJl^L^-Ilii^ Patterns (TIP) of seventh-grade pupils re- 
ceiving in^>tructio.L iv effecLixo thinking and uniustructed 
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punils. A specially prepared text on effective thinking v:as 
used by an inexperienced teacher. Significant differences 
on total test scores vrere -found • A number of significant 
subtest differences were also found. No differences vjere 
found betV7een sexes. Kovjell concluded that seventh-graders 
call profit I'rorr. instruction in inferrential reasoning. 

Ashton (1962) comp^ired a heuristic incithod of teaching 
problem solvi'j.ig to ninth-grade algebra pupils with a text- 
demonstration method. The heuristic method was based on 
Polya's formulation. T\'7o classes in five schools were used 
in thc'-study. Gain scoretj on a problem solving test favored 

the experimental or ijteuristic group In eich school. " Ashton 

- • I 
concluded that the h<^uristic approach v;as iiupevior. 

Martin (1971) compared chafige scores in critical think- 
ing of tenuh-gradc pupils of geometry taught proof by the 
V . 

tradi^aoiial uv7o colurun method and an experimental ''flow 
proof." The VZatson-Glas cr Cro. ^ical Think Appraisal instrument 
v/as used as a criterion. Forty-three teachers and over 2000 
pupils participated. Teachers using the ''flow proof" method 
v^ere instructed in the method through a handbook prepared by 
the investigator. Nu significant differences betvjecn treat- 
ment groups, were found. Questionnaire data suggested teacher 
approval of the experimental method. 

Q, Smith (1968) co.iip'=.red tv:o groups of college stu- 
dents receiving traditional or heuristic instruction in 
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mathefnatics oii per f orrriance in subsequent college r^a theinatics 
courses. He found no significant cliff erences ia the perform^ 
ances of t]>e tvo groups as measured by achievement scores for 
the two subsequent mathematics coutses. 

These studies are hard to consider collectively due to 
variations in definitions of traditional and inquiry proce- 
dureb , and some deal only v.-ith aspects of inquiry. In any 
event mixed results v;cre produced. Some variation of trrdi- 
tional instruction was found to facilitate retention by ^ 
Guthrie. Mason found improvements in learning for .both 
traditional and critical thinking groups* Some investigators 
/ound support for some variation o5 inquiry including Ma^on, 
Jov?eli, and Ashton. Smith found no sustained effect of a;^ 
heuristic approach to matliematics in later courses ^ *In a - 
related study Showalter found support for a child-centered 
approach. 

M u 1 L 1 p 3 e Compari sons . A number of studies .compai'cd 5?ome 
„ f orm of inquiry V7ith two or more instructional procedures. 
Scherperecl mnipared' tv7o structuring schemes v/ith an un- 
structured approach to the teaching of art history* One 
structural approach vas thought to encourage inquiry. J. S. 
Price coiiipared two discovery approaches 'to a text centered 
program* Fetrie compared three inquiry inethods and found a 
teacher modeling app roach most effective. I'^Aloon compared 
various combinations of '^nstrucLiovi in logic, mathematics, 
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and no ins true tLort. VJerdeliu compared inductive^ and deduct 
tive ,&Lrategies of teaching principles and fostering retention 
and transfe^. Tanner compared . expository , discovr-.ry, and uu- 
sequenced approaches to the teaching of general science.. 
Finally Roughead and Ccandura compared various corabinations 
of rule giving, discovery, and guidance in preparing for a 
transfer task. , 

Scherpereel (1967) compared two structural approaches 
to the teaching of art to an unstructured approach. One 
structured approach featured contrasts or unalike pairings 
of. art works. The second structured approach featured group- 
ing of works by similarities* The subjects V7ere college 
students in an art apprcciatio^i course* Measures of sophis- 
tication, attitudes, i;ieaning, and understanding \7ere obtained* 
On measures of understanding, both structured approaches ex- 
ceeded the control group. The contrasts or inquiry treatment' 
group exceeded the similarities group in measures of attitudes 
and sophif; tication. Scherpereel concluded that the system of 
contrasts used in this study promotes inquiry in art apprecia- 
tion and fihould be uned more widely. 

^ J, S. Price (19G6) experimentally compared three .pro- 
' grams of general mathematics for tenth-grade pupils. The 
contro] grovp received a traditional text-cenvered program 
of inii true t ion. A second group V7as taught usin^ special 
"discovery'* m^aterialsf , The third used, the discovery mr/terials 



i 



and spocial t^pansfer nisterials^ The gr6i^]>s did equally v/ell 

on a regular achieveraent test at the end of the serrtester. 

\, • ■ 

The two experimental groups exceeded the control grou^*/ on 
measures df mathematical reasoning and inductive reasaaing 
and had a more positive attitude Lov7i.rd the course • 3 

Petrie (1969) compared the effect -.veness of three 
methodic of teaching inquiry skills to univ6:rsity freshmen, 
chemistry students. Achievement tests were given at the end 
of laboiftTfory sessions and et the end of the seinester. De- 
tails of criterion tests vjere not given. She found that 
teachiiig method was associated^ith achievement. Highest 
achievement V7as associated with teacher modeling problem 
sol %^ing*stj. acturing behavior vjhen dcluons cratiug laboiatory 
techniques to be learned follovKd by discourse aimed at con- 
cep.tualizing the behavior. 

McAloon (1969) studied effects of i,nstructioa in 

logic on the learning of logic aad mathei.iatics of third and 

sixth-grade pnpil^ Twenty-five teachers and 1100 pupils 

participated iu the study. Four treatrnents were used: logic 

and mathematics intertvjii'ied',^ logic and mathematics separately 

teacher inseryice training, and a no treotment control group. 

McAloon found that third and sixth-grade pupils c£n learu 

" ■ logic; that time taken from mathematic? to learn logic does 

not decrease mathematics learning; and that instruction in ' • 

logic \^q!^ associated with higher scores in mathematics 
/ .. ^- ■ 

r 

y 

o . ; ■ 
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reaKOuing* A munbeiv of variations by treataant ^ grade level, 
criterion were fouiad. 

Werdeliii (1969) studied ^the effects of various inslruc- 
tional strategies on learning, retention, and transfer^ In 
ttr?o experiments Sv;edish sixth and eighth-grade pupils were 
taught a Ilia themat leal principle and a foreign language -alpha- 
bet by the following methods: principle follo'^'Tad by examples; 
eKati'jp>les. follov/ed by a stateinGnt of the principle' then furt:her 
examples: and examples only. The first method resulted in 
the best learning of principles vjhile ,the third method fos- 
tered more retention and transfer. ' ' 

Tanner (1969) studied fourteen ninth-grade general" science 

classes x>/hich were taught principles .of mechanics and simple 

la^icbine,^ using one of three methods: expository-deductive; 

di$covcry-*lnduct and unscquenced-discovery. No signi- 
■ . •■ • c* . ' ■ ■ - 

ficant differences in achievemeuL v/ere found ih using the 
tbreot; jnec:h(>-Js . * • '.^ ' 

In a complex and sophisticated study, Roughead and • 
Scandur«i (1968) found that nciive elementary education women 
performed a ' transfer task significantly better if they had 
not prt^vioustly learned a rule, either thi^ough direct instruc- 
tion, or direct instruction folloved by discovery.. All comr 
binations of gtjided discovery with rule-giving were found 
* tpericx* as was rule-glvirtg after discovery or rule-giving 
'before or af:ter expot?iticn. Roughead and Scandura theorized 
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that the subject? did not seek new solutions as required by 
the criterion taskv if they already knew a solution. Fur- 
ther, it was interesting to nc te that exposition combined 
witTi iTule statement functioned as well as discoveiy procedures* 
The investigators suggested that it is probably more effec- '.' 
tive for students to know >?hy they are* learning before they 
learn, than to attempt to tell them after learning has oc- 
cu^pred. ' / 

These studies are much more complex and therefore' harder 
Jto summarize. Again the results are iniKed. Tanner found 
no differences in achievement between groups taught by ra><Jiods ^ 

labeled exposition, c^sdovery, and unsecjuenced. J. S* Price 

f 

and Scherpereel found structured or discovery methodr super-- 
ior to some forms of conventional instruction. Price found 

no differences between his experimental groups V7hile Scherpereel 

a ' < " 

did. Werdelin found an advantage for a deductive approach as 

far as achievement was concerned,, but a. transfer advantage 

for an inductive approach. Roughead and Scandura found guided 

discovery to ba important under illl circuaistdnces.. 

These studies ^re consistent mth mnny others. Inquiry^' 

discovery methc^ls generally promote transfer^ and traditional 

instruction tends to promote immediate acViievement . VJhen in- 

quiry or discovei'y methods are being used, teacher guidance 

i»c;kes s valuable contribution. Petrie also found It Co be 

important fov th« teacher to model inquiry behavior when conciupting 
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incjuiry teaching* Vinally the advantage of .ins tructed groups 
over uninstructed groups is again replicated. 

Con^parisons to a Standard » Three investigators eval- 
uated the effectiveness of their treatments in tcrins of a 
defined standard. 'Covington used the Minnesota Test of 
Creat ive Thinking as a standard; Coiistantine-- the VJatson - 
Glaser Critical Thinki ng Appraisal instrument; H. J. Anderson 
used a stipulated definition* / 

Covington (1968) tested the effectiveness of a linear 
instructional program in promoting creative thinking of 
fifth and sixth-grade pupil?. A pfe-post, two treatment design 
was used. Criteria instruments were the Minneso ta Test of 
Great: ivtf Thinking and a '-modified tr<iditional problein solving 
test*" Ho found "highly consistevit" results, favoring the 
experimental group for immediate post treatment measures. 
Follow-up data were less consistent. 

Constantine (1968) reported on a prr^grain of the Illinois 
Statewide Curriculum Study Center in the Preparation of Sec- 
ondary School Fnglish Teachers (SSCPET)* The inservice 
course sought to train 4? teachers to teach in such a way as 

to foster critical thinking. Gui Iford's model of the intel- 

J* 

lect was used as h basis for studying critical thinking pro- 
' cesses. The Wntson-Gla^e r Critical Thinking . Apprai sg^ 1 
instrument was used as a criterion. Positive, but non- 
signlfiea.it rcsulLs v;ere fotuid. 

Id ' ' 



K. J. Anderson (1968) sought to improve the problem 
solving ability of a saiaple of science education students. 
Seven instructional periods v;ere used, He concluded that 
the method employed di^ not improve the problem solving^ 
ability of the subjects, but improvement in attitudes tov;ard 
problem solving was found. Reading ability and critical 
tTiinking v^^cre found to be related to problem solving ^s used 
in this study. There was no relationship found between GPA 
and problem solving ability. 

The pattern of mixed results observed in other studies 
of inquiry was maintained here. Covington found some posi- 
tive results, Constantine found only a positive trend, and 
Anderson found no dif Ijcrenccs. Further, Covington' s ''follow- 
up -'-ita v/ere less consistent in their support for ^creative 
thinking. 

Concl usions . From the studies it is difficult to make 
an unambiguous case for inqtiiry or discovery learning. It 
often does seem to produce superior performance on a trans- 
fer t.^sk rnd it sometimes promotes retention. Inquiry- 
discovery approaches are acknowledged to bfi more time consuming 
Traditional or didactic approaches ere generally agreed to 
be less time consutuing and to produce s\iperior immediate 
learning* 7.t didactic learning is meaningtul, that is, if 
the learners can fit it easily into their cognitive structures^ 
traditional teaching produces equivalent results. 



Perhaps the situation is best cjeGcribed by Romberg (1969) 
who characterised recent research in mathematics education 
as "large in quantity, poor but improving in quality, and 
diverse (p. 473).'' He reported considerable agreement re- 
garding v;hat should be taught but little agreement about how 
it should be taught. He, like others, noted growing wariness 
of disco^^ery Icariiing. Comparisons of pupils learning from 
School Mathematics Study Group (SMSG) materials and conven- 
tional materials seemed to indicate that pupils learn what 
you teach them, e^g., SMSG pupils did better than conven- 
tional pupils on a '*conter;.porary" test, but less well on a 
"conventional'- test. . . 

It might be more productive to ask v/hat approach will 
produce desired results with a particular group of learners 
posses5:ing specific characteristics than to ask which method 
Is superior. Methods are means to achieve ends and not in- 
herently superior; superiority depends on a number of learner 
and content variables. 

Rcjcarch Relevant to Aspects of Inquiry 

Suchman identified fout processes associated with inquiry. 
They ^were searchii-g, data processing, discovery, and verifica- 
tion. In this section we grouped studies that appeared to be 
relevant to one or another of these four proces r>es. 
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Searchinp,. Suchnan i.dentified four variables relevant 
to search behi\vior. They vjere ability, tiianipulation^ percep- 
tual setj and orgaiiizationa/l^^^atterns. \<e will consider each 
of these in turn. . >^ ^ 

In this reviev;, ability has been enlarged to include 
relates] factors such as interests and personality character- 
istics. Fcur^studics dealt directly V7j.th ability, variously 
defined. Three of the studies (Wallrxe,. Post, and Dodson) 
found differences favoring higher ability learners. The 
fourth study (L. M. Price) found^bility unrelated to manip- 
ulative search behavior. Price's study will be detailed 
under manipulation. ' <5> 

Wallace (^969) sought to determine which of several 
factof; V7ere related to a student;*s ability to solve ipath- 
etnatical problems by the discovery piethod. Students vjere 
freshmen at East Stroudsbi*rg State College. Findings indi- 
'Cated that ability to solve mafLhcTi''atical problems by the 
discovery method was related to n.athematical nihility, .verbal 
ability, mathematical achievement, and sex (fo.males were 
better able to use the discovery method than males), 

Po5t (1969) analysed students' problein- solving ability 
to SCO whether it could be increased by exposure to aspects, 
of a problem-solving process , -^and to see the relationship 
between problc!n--£ol ving ability and intelligence and creati- 
vity. Of these factors, only intelligence was found to be 
significantly related to pr'^blem-so] virig ability. 
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Dbdsbn (1971) sought to describe "insightful" ma.thema- 

0 ■ ■ ■ ■ ■ , 

tical problem sqlvers. /The study wa§ designed to make use 
of the National Longitudinal Study of Mathematics data. bank. . 
Aside from supbrjLQrityvin mathematics , Dodson. found the fol- 
lowing tOL-be characteristic of; successful problem solvers: 



high verbal and general reasoning-,tes t scores, g^od deter- 
miners of spatial relationshipsv resists, distractions- and 
identifies critical elements, divergent: thinkers ^^ lov; test 
anxiety, and positive attitude toward mathematics . 
s;^- V relate inquiry processes to 

some iiidividual cl-iat-acteristic^;^^^^^^^ found 'individuals to 

V3:ry in their /ability to operate- at various cognitive levels 
by sex,.' 10^ and socioecomonic s tatus4 Wallach found relation- 
^ships jyetvjaen propensity for risk-taking and behavior pf 

expressirig possibilities and. analysis, Cunningham found 

/ ■ ' ■ • ^ • ■ - . 

Rigidity to adversely effect problem solving. 

■ • • ' - .. . ■ * 

Kersch (1967) used three methods to ascertain the cog- 
nitive levels used by ' California fifth-grade pupils v/hen 
considering the basic documents of American government. He 
vused itvjltiple choice questions, pupil interviews , and. class- 
room observations,- The data v;ere .analyzed by sex, IQ, and. 
socioeconomic status. A number of specif ic find ings were 
reported* Kersch concluded that boys do better than girls 
on knowledge and comprehension taskji, but girls out .perform 
boys, on higher order cognitive tasks, IQ appeared to be the 
most irjportant variable r-^lated to performance. Socioeconomic 
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status and pcrfoinancc on knowledge, ccrnprehensica, and ap- 
plication questions vjore related. Kcrsch recommended that 
matt^rials should be varied to accomodate differences in sex, 
socioeconomic status, and ability, 

Wallach (1969) considered the differences betv;een "the 
expression of possibilities" and "the analysis of implica- 
tions." heXsuggcsted chat children skilled in the latter 
but not in thb^foriner may avoid risk-taking, innovaj^^e 
activities. WallaCh also feared that such educational media 
as teaching machines might inhibit the process of expressing 
possibilities and result in an overly rationalistic view of 
thinking processriS in education. 

Cunningham (1967) investigated children's rigidity in 
problem solving. Rigidity was defined as the failure to ure 
objects for the solution of new problems that were used in 
previous unrelated problems. He found rigidity related to 
personality, situational factors, previous experience, 
psychological stress, age, sex, and intelligence. He sav/ 
flexibility in problem solving as a learned behavior favored 
by the use of socratic methocjs and permissive teaching situa- 
tions. Scudents exposed to a variety of problems v/cre able 
to shift to ne\'7 problems more smoothly than those vho h' d 
been drilled on many similar problems. 

Cleavly inquiry ability is not ^unidimensior.ai . It does 
appear to be relar.ed to f^eneral ini:c:lligep.ce, but o^'ther facto 
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seem to be involved,;. Representative of thece other factors 
are socioeconoraic status, sex, and rigidity. 

Manipulation. Two studies were found related to r.anip- . 
ulation. Price (1969) trained fifth, seventh, and eighth-graders 
to gather data empirically by manipulating objects with their 
hands to sec whether this process would transfer to a problem 
situation, outside the claf^sroom* Increases in the use of the 
process in- the tes t situation were not statistically signifi- 
cant, either, for gifted children or those of normal range IQ's. 

3 

Davis (1964) described tv:o kinds of teaching as important 
to the Madison curriculum project in inatheinatics . Eyperience 
lessons provided pupils with direct experience with mathema- 
tics. MeasureTTcnt of avigles aad cal5.brating a spring balance 
were given as examples. Teachers vrcre not directly involved 
in these experiences. Semiiiar experiences did involve teach- 
ers and occurred when pupils had sufficient experience v;ith 
the mathematics involved to feel the need for seme structuring 
statements. Teachers used guiding rather than leading pro- 
cedures during seminars. 

Neither of these studies provide support for Suchman's 
notion that manipulation facilitated learning. 

Perceptual Set. At least three studies dealt with per- 
ceptual set. Grotelucschcn manipulated four introductory 
learning- sets in co*nbination with three instructional programs. 
Slaughter studied pupil interest in relationship to learning. 
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and John \h VJilson studied three Gritrnnctic problem solving 
strategics. Kis conclusions led hirn to speculate that see- 
ing the structure of a problem niglit be a fuaction of set. 
Wilson's study will be detailed under discovery. 

Grotelueccheu (1968) studied the effectiveness of thiee 
instructional programs and four introductory sets. The in- 
structxonal programs' \7ere completely sequenced, partially 
sequenced, and random. Three of the introductions were rele- 
vant to the, content » learning base four system, of niunbers; 
one introductory program dealt with the theory of measure- 
ment. No effects wer»? found for the structuring or introductory 
materials, per^>aps due to their abstractness . Differences 
were found for the sequenced paired associate learning pro- 
grain. Grotelueschen worked \TTth adult learners. ' ^ 

Slaughter (1965) hypothesized tuat pupil learning would 
be related to their" intarests. Interests v?ere assessed 
through forced-choice book selectionf^ ard review of pupil 
reading lists. The experimental lessen cont?*ined equal 
amounts of biographical and, .non-biographical information. 
The introduction \7as manipulated to fitress either the bio- 
graphical err the non-biographical aspects of ihe lesson. . 
Slaughter found no significant differences due to intro- 
duction. All iuter^HSt scores V7erc low. 

Neither Grpjl:eluer>chen nor Slaughtet found their data to 
support the contention that peiceptual set effects learning. 



John W. Wilson thought that set might influence perception in 
solving a problem* 

Organ i2sation<tl Patterns. T^7o studies dealt directly 
vith organizational patterns. James V7ilson taught pupils 
general and epecific heuristics; Henry encouraged learners 
to invent their ornx categories V7hen classifying pieces of 
literature, ^ 

James Wilson (1968) studied the. effects of instruction 
in task specific, means -ends, and planning hc.uristics on prob- 
lem solving and transfer taskt;. Instruction was given through 
self-instruction booklets to 1A4 high school pupils. Problem 
solving achievement tended to-be independent of level of the 
hfturifstic in which the nupils were instructed* Significant 
interactions v^eV'e found for the transfer f^sks. Problem 
solving was enhanced by knowledge of a combination of heuris- 
tics and by practice in their use. Wilson concluded that 
means-ends heuristics and planning heuristics should be in- 
cOiTporated ivito problem solving instruction* 

Henry (lO&S) described a unit approach to the teachi^^g 
of literature tha** stressed concept devel ovn:ent . The goal 
, of the approach was to encourage pupils to invent the uviit's 
Structure rather than to learn the teacher's stride ture as is 
comniouLj the ciise v/ith unit instruction. Pieces of litcratur^c 
were presented; serially. Each piece was read- for its esthe- 
tic valce/-' A ^liscus^ioa then ansued to decide whether the 



new piece was an instance of the category under consideration 
or an instance of a new category. Henry noted that complex- 
ity. could be added by random presentation of pieces of literature. 
The program was tried wil:h 10 teachers and 400 pupils • High 
pupil involvement was reported* 

Summary. Collectively these studies do riot support 
Sudhman^s formulation ^of searching behavior. There were 
differences in inquiry outcomes for learnc^rs of varying 
intellectual and personal characteristics. Set, manipulation, 
and organizational patterns did not "seem to have noticable 
effects on inquiry. No final judgement can be rendered be- 
cause little v7ork appears to have been done. 

Data l^^^oc^ssin^. Several studies considered ways in/ 
which learners process data. Larson^s, Byers, and Geisinger 
studied strategies used by" learners in solving problems. 
D. W. Chambers and Kersb discussed results suggesting the 
value of practice in organizing data. The value of prac- 
tice, also found support from Johnson and from James Wilson. 
~Xsee Searching — Organisational Patterns), J, K- Davis ex- 
amined the effect^of cognitive style on concept identification 
and found analytic subjects to be par ticulctvly?. effective. 
Finally, two studies contained an element of leai-her control 
over the- inquiry process. Johns used self -pacing 
Iver-tasch self-direction* Hcury in the previous section en--* 
couraged lea'tners to invei^t thd structures .the}"- used in. 
categorizing literary events. 



i^rsons (1965) compared firth-graders,, experiericed in 
inquiry /with ^iiiexparienced inquirers; on ' tV7o ' pf Bruuer ' s and 
two of Piaget's- cognitive problems. Problems i^ere admih- 
is):ered individually to the 36 pupil subjects ► She fdund 
three strategies being employed: focusing,, scanning,, and 

specific* There were no dif f ersnpes in the strategies em- 

-f ■ 
■ployed by pupLl.s vrhen vorkitig the problems of Bruner and 

Piaget, The pupils most experienced with inquiry vjere the : 
most sophisticated problem solyers, but the next most ex- 
perienced group was .the least* Larsons concluded that the 
"four components of strategies--objtec:tives, organization,- 
system, and validation- rjcould provide u<5eful dimensions of 
future studies. . .... .. " ' ^ ■ 

Byers (1961) developed s,- procedure to det^^rmine infbr-^ " 
matron garherlng s tr^^egief; used by two camples of . educational 
psychology students to gathtir information during a concept 
learning task. J^He task consisted of learning two character- 
is tic concepts evnbedded in field of five irrelevant 
dimensions, instances of the concept; were: presehted oh.f ■," ^. 
three-byr three cai'^ds arranged vin rox^s and columns before the . 

' ' ' ■ , ■ . • ' ■ ■ ■ . -v ■ ■ " 

sub.iects. The-' order of card selecticni: V7as recorded and, be-- i 
* , ■' ■ _ ' ■ \^ , . ' ■ ' 

cauie" the record of the subject's i*aformatiCiL. gathering y 
strategy. Time-to-criterion vyas^^nzh-e-d-ependent v£\riable. 'The ^ 
procedure did succeed in identifying subject i.nf oirmafi.on * 
gathering strategics.. Both groups used 'a full .range ofcx^ trategies 



that 'va tried . from low risk, consjervativc focusing to high 
HfekV '^^^vs^^^ g^^^ ^'he optimr/i strategy.., conservative . - 

V focusing vyas seldom used, but subjects did iipprove V7ith 
practice./ • " „ ; 

Geisinger (1965) sought to teach tenth*"grade -pupils. \a 

' res traitit strategy useful in solving Tt'^.cnty Questions prob^ 

- • - ■ ■' ■ .... 

letrfs;. - One grpup v?as taught .the strategy > another v;as-^not., 

..Both groups leariied Equally well leading- the investigator 

to conclude that an opportuuity/only was required' to. learn 

the -strategy* / ^ ^ ' ' . \ ^ ■ ' . 

■. D. W. -Ghanbers (1971) conduoted an experimental study 

vViich: caaipared four levelS: o^f discovery --and tV7o levels of 

over learning using an achieveiTiei;\'t' cr iterf-on.' Chambers was 
- ' .J . -I ♦ 

careful to differentiate discovery -S'-nd guidecj discovery fro^n 

meaningful learning, discovery teachi^^^ ani^ inquiry teachr . ; 

Ing. Re found overlearnlng to haye^ a more piov/erful ef fect 

"on transfer bhan did discovery.. O'v/erleafjiing seemed to be 

^'an impQ.rtant condition far- transfer of a discovered^ principle 

because practice seeiijed to Trake. the diso.overed /principle -.^ 

available for trrnsfer.. . . > ^ r ■ „ 

. / Kersch (1952) found support for jfehe "conclusion that 

self-discovery iijotlvatt::d hi§h school pupils to prac^ce .and 

thus reraenihar and trav^sfer laore than groups taught directl,y«, 

" ^ . '.'»*' 

In other results, rcta and ^ui3ed disco^^^ery groups' performed 
^- . V •> ^ ■ ' ' . ' ^ ' 'I 

'equallj^ v:eli on recall, and tran::fer task^; on post anci several 

r. ^ • ^ . 0 

.slaved post treatiijc-ut tests. - .' / . 



In a study designed tio improve problcnv solving processes. 

• Johrisoii asl:«d groups of college students to VTrite solutions 
to.. problems V7ith theyf ollowing results: instructions to 

..write many solutions res^ted in solutions of lower mean 

/quality but laore sup^r7,6r solutions; qua^ty was raised by 
information ahcwt criteria for good, solutions ; and large 
quantity v;as associated with lov;- qualityM. 

J, K* Davis" (1969) conducted two e?q2/^i'^Gi^t:»*5 to study 
the influence of an individual's cognitive style on concept 
identlf'icatijt^tt.'. In the first stu(^ high school students 
classified figural .patterns into four cajte^ories. Results 
. showed that high analytic subjects made fev7er errors than 
lower analytic subjects. In the second experiment foulTdif- 
fererit training cc-r'itions were used (verbal-proiirpt , prompt, 
verbal^ and control) vrith different groups of the studeiits. 
Again high rf^nalytic subjects made fewer errors than lower 

/analytic subjects • , Tra5,ning. procedures, did nofl^^ff eren- 

tlally e£f4ct performance of subjects v/ith diff-CT^nt cognitive 

* • ■ t» 

■ . ■ *■• 

styles^ ■ ■ ■■ 

Johns (1966) compared eighth-~gtade science pupils In- 
■ ■'\ ■ ■ . ^ . 

. s true ted by traditional means and by meanis of a self -paced 

series of "eriperiences * CoiTOercial mea«ure^^/^f ciiticaL 

thinking, problem solving, attitudes, study skills , and 

subject content were used as criteria. Five teachers-made 

^^ts were also used. Johns found no signigioant differences 
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!■ ■■■. . ■ . 

betV7een groups on the con^ieixial tests. Significance in favor 

of the traditional group vas found on three of ' the - teacher- 

■ ■ . j •■ ■ ' ' ..." . • ' ■■ ■* 

made tests. . ' \: 

" Iventasch (19.69) found no significant differences betvreen 
Ireacher-directed and self-directed problem solving techniques 
in th^ir influence on content achievement',, uudenstanding of 
concepts for problem solving, and attitudes o£ the junior 
high .school students tested. ' 

Learners v/ere found \;o use a variety of strategies in 
processing data for problem solving. Byers found • Chat they 
seldom used the most productive strategy. John.r* on found that 
quality of solutions improved v/hen subjects learned the chai*- 
actei*istic£j of supcrdor solutions. 'L^toi\& found her most 
experienced inquirers .v;ere her best inquirers. Practice in 
using inquiry . strat^ies v/as also^ found to be important by 
Chamber ffy-.¥.eT^)^ Wilson (in the previous ^section) . 'Davis 
fou^J^rfrcrfrers wi^lT^'perTOrml analy styles most effective 
in concept learning from figural patter^ns. . Interestingly, 
Davis' training procedurevS did not effect learner perform- 
ance. Neither Johns orlventasch found an advantage for . . 
pupil. control of learning processes. 

From- these studies it appears that learners use 
strategies- in organizing data. It appears th^it strategies 
. can be ta^ught and that prac.tic<| with a strategy improves 



piscov Gry , The act of discov^ery v/as defined by Suchman 
in tenr.s of insight or the perception of relationships amorg 
elements of the problem. While insight happens within indivi* 
duals, teachers can . facilitate itf? occurrence by arranging 
or 'sequencing events and by asking structuring quf^stions. 
Discovery will be considered under tv/o he^clinj;s: Conditions 
and Teacher Manipulations. 

Conditions. A fev7 investigators addressed tUcmselves to 
considerations that could be classified as conditions pro- 
moting inquiry. Marin considered the effect of closed versus 
open-ended exper iii.tints . Buckeye (1969) found that creative 
ability and achievemenl: levels obtained by prcservice math- 
ematics teachers were increa?^<^.d by c. '2ative college classroom 
cnviiToitnicnts. Eaughman developed a set of criteria V7iuh 
which to evaluate the value of materials in pro.notlng heuris- 
tic thinking. Marin (1969) studied the effects of onen-ended 
experiments versus closely d irectcd expsriTnents on concept 
'comprehension, laboratory performance, and achlevcinent in prob 
lern solving in high school physics- No sigfiif icaiit difference 
V7ere found . • 

Baugl'iir.r.n (1968) developed criteria for materials that 
promote heuristic thinking. His procedure ;,'as to deteruiine 
the cognitive tasks--as define :( by 'Bl6om--required to con- 
duct heuristic thinking as described by Polya. He identifieo 

crit^^rla for iT^ater?als that prcinot^e heuristic thinking: the 

i 

situatlcvt must be based upon an important: structural idea, 
the situation TPuct provide elements to create infortnation 
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_ not antic.ipated by pupil experiences, the situation must .con- 
tain theunknovm element embodied in an unknovm process or 
idea, the situation must contain minimal data, and the situa- 
tiqn must be based on a search for a pattern or condt,tion. 

Teacher Manipulations. A number of teacher manipula- 
tions are thdught to encourage discovery. Among these* are 
questj!oning strategies, cues, and highlight ing« Two inves- 
tigators -looked at teacher questions.*, Pfei'ffer and Davis 
examined the cognitive levels of questions asked by teachers 
on exam5.nations . J(^hf» W. -Wilson examined the characteristics 
of pxojjlems stressed by arithmetic teac^l£^rs in problem sol- 
vingr The effects of guidance on *problem solving v/as 
studied, by Butts and Jones, and 3alstrom. Frick used the 
number of cues used by. learners asi^n indication of learner 
intuitiveness. Highlighting in the form of having learners 
verbaliiie correct solutions to concept learning tasks was 
used by McNeany aiid Keislar.. 

Pfeiffer and. Davis (1968) classified questions on 
teacher made ninth-grade tests according to cognitive ievels 
>v' as described by lUoom. A variety of junior high school sub- 
jects were involved. Contrasts^ vjere made b^ curricula: 
college preparatory, business, and prevocational . While ' 
more higher order questions V7crc found for pupils in college 
preparatory courses, an ovei^all lack of concern for the areas 
of analysis^ syaLhesis, and evaluation was found. More higher" 
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or3er questions were found for English and vjorld hlsftoiry than 
for other subjects. ' 

John Wilson (1965) experimentally coinpar^^d thi^ee 
arithmetic problem solving programs. One program stressed 
action-sequence sturctures; i.e., it- attended to character- 
.^\^ic actions and sequences of each operation. The second 
program stressed "wanted-given" strucj:ures; i.e., the cbarac- 
teristic purposes of each operation. The third program was 
a practice-only control group. The subject population was 
made up of 80 four^th-gradc pupils randomly assigned to treat- 
• mcnt by ability third. All contrasts were significant and 
each favored ^the. ,"wanted-given'' program. Wilson speculated 
that "seeing" a problem's structure might be a function of 
an acquired set rather than" the result of oiganiTiing a field. 
He also speculated that the strycturing definitions and phrase 
might ictually be functioning as mediating variables. 

Butts and Jones (1967) studied the effects oi: plamied 
guidance on the problem solving behavior of elementary pupils. 
Pupils assigned to the experimental treatment received in- 
quiry trc..?'aing from 30 to 60 minutes per cl?y for three weeks. 
A pre-post design was used. A specially constructed inven- 
tory of scionco processes was used as the criterion. They 
found a significant relationship betw3::n inquiry training 
and problem solving behavior, but nonsignificant relationship 
with concept: rranrfer or changes In recall i of fr?c^ual knovr- 
O .edge. 



Salstrom (1967) compared tv:o science inqivlry strategies 
differing in the amount of guidance afforded sixth-grade 
pupils. The 130 pupils were given decks of cards relevant 
to an observed science event. Questions the pupils might 
wish to ask V7ere printed on one side of the cards; answers 
oa the other. Pupils were asked to select those cards beard- 
ing questions they wanted to ask and to arrange the card5 in* 
the order in V7hlch they V7?.nted them asked. Salstrom found 
significant differences favoring the' group receiving greater 
guidance. 

. Frick (1969) sought to establish a relationship betv;een 
intuitive thinking and achievement, creativity, and certain 
socioecono-.nic factors. The Westcott Pc rcep tuar Tnf crevice 
Sca le was used to ident;lfy intuitive thinkers.. The scale 
is made up of 15 figures. Eight clues are given for each 
figure. Pupils identifying figures with'fev; clues ware 
classified as more intuitive than pupils v;ho used more cluen 
before m.aking an identif icatiori. fhe population of 96 Illinol/5^ 
f i fth- graders v/as found to be s':ewed toward the ndn- intuitive 
end of th<^ scale. Correlations of intuitive thinking scores 
V7ith measur'is of achi:»vemenu, socioeconom.ic status, and crea- 
tlviity were found to be non-significant • 

Mc^^eany and Keislar (1967) studied the effect of labeling 
on problem solving of kindergarteii .childrG>i. Thvi problem 
solving task was to select the correct picture of *-hree dif- 
fering in size onl.y* Soir.:^. pupils were required .to vr5:balln;c 



the correct selection, others vrere not. In a pilot study, 
significant differences vere found for the labeling; group. 
These results were not replicated in a more elaborate study 
where presentations were electronically controlled. There 
was some indication of inter for iug effects of language. 

Summary. Not enough \70rk vras done v;ith conditions thr*t 
proiiiote discovery. Bauguinan did esiiablir^h criteria useful 
in developing or evaluating materials designed to promote 
heuristic thinking. Marin did not find open-ended science 
experi^nentc superior in teaching concepts, laboratory per- 
formance, and problem solving. 

A fundamental teacher inanipul ation is questioning. One 
v7ould presuiiie thai* inquiry teachers V7ou]d use TTiore higher 
order question?- Pfciffer and Davis found that teachers ask 
a disproportioi^ate share of lowe : cognitive questions. Wc 
presume that little inquiry was being conducted. Butts and 
Jones were successful in teaching an inquiry process and 
VJtlson f9und a wanted-given strategy superior for mathematics 
problem solving. Guidance during problem solving was found 
to be important by Salstrom. Apparently pupils- can be taught 
to inquire* an.] some specific teacher manipulations vrcie found 
to be productive. 
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Motivation 

Motivation does not seem to have received the same degree 
of attention as other facets of Bruner's fortiiulation . It cer- 
tainly received less attention than problem solving and inquiry. 
No claiw can be made that the fev7 studies reported here rc- 
present the entire body of research. We Ccin simply say that 
wexast a broad net and came up with few studicG. 

VJhile they are few in number they are not without inter- . 
est. Only one study directly tested the proposition that 
intrinsic motivation v/as superior to extrinsic Motivation. 
That study was conducted by Boyle. McGulre and Rov/land con- 
sidered the role of curiosity in basic leariiing proce.-^ses. 
They considered an understanding of curiosity essential to 
understanding basic intellectual processes. T^vo studies 
brought out the individual nature of motivation. Diamond sur- 
veyed eleventh-grade pupils to determine their motivation 
for enrolling in chemistry. Hardin surveyed intermediate rnd 
junior high school science pupils and their teachers to de- 
termine which aspects of a science course were most interer. ting* 

Relevance v:a8 considered by tv?o investigators. Conirj In 
identified two theoretical positions regarding relevance and 
Schneider advocated the use of locally developed materials to 
achieve relevanco. 
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T\^o , studies not directly related to Bruner's forioulatioii 
of mdtiv^.tion are included because they are interesting ai\d 
describe al^ternate approaches. Ohme's is the first. He de- 
scribed an elective short course organization that offered 
both pupils and teachers greater opportunity to capitalize 
on their particular interests and talents. The second Is 
Koch V7ho described a self-jpaced contx'act: ap.,- roach to U. S / 
history* . . * . 

Boyle (1964) compared the effects of intrinsic and ex-' 
trinsic motivation on liearning and retention. Ninety sixth- 
grade pupils were grouped by. treatTnent--extrinsic , intrinsic, 
and^ extrinsic- intrinsic — and^ ability--above or. belov7 115 IQ. 
Pupils i;cad a four-page arti'cle nud were immediately tested. " 
The}' V7t;re tested again .in tvjo v.-eeks on the same content, 
Boyle found no differences for the. conditions of extrinsic 
or intrinsic motivation, but significant differenve^J on hc)tb 
th(^- immediate and delayed posttests for the ^combivncion 
treat\nent" of intr 'nsic-extrinsic motivation. 

McGuire and Rowland (19 68) revicv7ed BerylneVs work on . . 
curiosity. Motivation^ expLoratory behavior, episternic, 
avid selected factors such arousal v/erc? ritudied. McGuire.- 
and Rowland concluded that a knowledge o£ the" effective use . 
of curiosity is necessary for understanding intellectual pro- 
cesses. ■ - 



Diamond (.1971) studj.ed relationships between reported 
* • . . ' ' ti • * . ■ 

rri'otivation for enrolling in eleventh-grii'de chemis-try and 

: understanding ■ of basic chemistry and problem solving. She 

also examined t:he effectiveness of chemisti^ curricula in 

prpmotirig science understanding arid considered the need for 

alternate cliemiG try curricula. She obtained information 

- ■ ■ ■ . ^ ■ ■ ■ 

from 684 pupils regarding their reasons for enrolling in' 

■ \ . • - 

themistry 'anid certain demographic data,. She also obtained 

measures of basic cfiemical khowledge and problem so»lving, 
■ ' > ^ • ■■ • . . 

understanding of science, and intelligence. From inter- 

■ ■ ■ ; " : . . • V. 

correlations she concluded that J^a majority of pupils elected' 
^ chemistry for reasons other than preprof ess ipnal, .that trad i- 
tional curricula vrerc^more sCccessful than dMEM .curriculum for 
'highly mo^vated preprof essionai pupils, and that intelligence 

and r'eason for studying chemistry were, the best predictors of 

- * ■ ^ . ■ ■ ■• ■ , 

■ ■ • ■ ^ ■ 

performance on the American Chemical Society examination.' .'She 
concluded by calling for additional curricula in chemistry to 
better mee4: the lieeds of the full range of eleventh- graders . 

Bruner held .that pupils learning from structured mater- . 
ials and inquiry i-jiethods .would be intrinsic'all)* motivated. - 
Ha7:din (1964) surveyed 867 intermeduAte and ninth-grade 
Florida 5cie\ice pupils -m.d thel*?: 32 teachers. l\7o inven- 
tories--one for pupils and one .for teachers--v7ere used. ^ 
Throup.h factor an2it^\s is .Hardin found the following/ Pupils 

ii ■ : ■ • ' ■ : ' - - •-• ^ . - ■ 

RIC"^ interested in manipulation of physical scieacr; materials. 
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clcvSs partici.pj? tiot'i , speculation about: the earth and a nurn- 
ber of other itcras. S^gjfticc! interests of the tx;o ag;e groups 
were well defined and different. Pupil involvement in class- 
room science experievices according to pupils was related to 
a supportive classroom climate, use of pupil' experiences in 
class, expressions , of teacher concern for pupils' per.^on-".^ 

4 

^ problems, and participation in field trips. Pupil involve- ^ 
ment accordii:g to teachers wcb related to application of 
research methods J participation in -scientific inquiry, acr 
quisition of basal : background inf orniation , and a number of 
other factors. Hardin ^^Iso found pupils move d Iscriminatin^^/^ 
about teacher-pupil relations than instructional methods used. 

Conkiin (1968) approached the problem o. .motivation 
through thr concept of relevance. He saw every philosophical 
system .as' viev^ing relevance either an intrinsic;" that ife , 
i-elevance exists a pr .or i and is discovered; or as created 
by human action and s^ti]vulatcd convention. ^ He went on to . 
discuss the implications of the concept of relevance to 
various educational and philosophical relationships. . . 

Schneider (1969)' called f&r locally ^developed materials 
as' the best V7ay of obtaining relevant curriculum materials. 
Kci^argued thc'^t America 'is a large, and diver.se land and that 
a curriculum suitable for one section, residevitial group, or 
ability level mi^^ht nou be suitci]*lo foi ochcr ^Loup::. He 
described u progrh:^. carriei^ cut in New Jersey where four 



introductory units to a two year required U. S. history course 
vere developed. The units utilized case studies, local prob- 
lems, protest music/ and other materials all selected in 
terms of relevance to a specific population of "^pupils. He 
repoi;^ted success in motivc^.ting pupils. The mcterials were 
\';ell received by average and less than averaj>e pupils, but 
superior pupils 'wOnted to get on with preparation for College 
Boards end other conventional preoccupations of the academical- 
ly oriented. The. ma terials vzere also judged rucccssful in 
their basic goal, supplying a reason for studying U. 5. his- 
i tory. Schneider noted that tiu;e, funds, and moral support 
were supplied by the school dls^.Tict and observed that vjith- 
out such support the job cannot be done. He also noted the 
possibility of school districts serving similar pupils ban- 
ning together to their mutual advantagfe. 

Ohme (1970) described an interest centered curriculum 
de\'eloped and tea^dd at Torrance, California. The school 
year »as divi^d into four nlpe-week quarters. Each quarter 
a number of short courses developed' by teachers VA-iVc taught. 
Pupils were free to select couL^ses witViout re^^ard to grade 
level; grades 10-12 wert?. Involved. Stress was placed on 
designing ''relevant'* courses. Ohi 2 cla-ims that relevance v/as 
achieved in that pupils selected that v;hic! LiUe^r^ejted them 
fl^m. a wide variety of choices and teachx?rs .taught that 
which v;as relevant to thom-^-elves . He noted th^ ': nopulai 



Tnana<jfenient innov^.t'ion^s s'uch fle:vJ.ble scheJullcp arui team 
teaching became n.orc relevant with £n Interest currlculuci. 
He also noted that , teachers judged less adequate became 
highly visible** ^ 

Koch (1968) described a process orjent:ed U, S. history 
class that he tcught^ The apprOcicTi used included cofrttract 
study, independent study, and a combinatipn aj^pr^oach. Pupils 
worked independently on agreed-upon learning t^^^ks or upon 
learning tasks ^devi sed by themselves. The teacher' s, role 

chniij^ed from leader to advisor. Pupils were allowed to work 

'} 

at l;>ieir ov7n pace. Some pomp.leted i^e course 'befor^ the end 

f the scljool year, others completed it 'the-next year. He 
rtjported high pupil interest and but.trdjssr.d thJs impression 
v;ith questionn.3 ii^ data . 

I 

To the degree that tiiese studies reflect 
mot^ivation va can only conclude that .individual pupil an'' 
teacher di.ff erence:? are still a prime factor ifi**school leai.\ 
ingi . Perhaps Diamond's study relates mo5C* directly in that 
she Conipared ability groups and traditional and bruneV-likc 
scicrfie ctu'^*en-ts. She found a multiplicity of differences 
and iTot^all favoring, the Brunor-like program. Similarly 
Boyle fouvid th?t motivation V7as not an either- or -matte v 5f 
lntx..nsic vs. extrinsic, but rather, that the two appro^.ches 
had co;nplcmcnt:^r^*^'rf fects / Hardin's results buttresF the 
general *conc]\v6ion that motivation is rutltifacetecl. In that 



tiiese studies reflect the field of 
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Study, puyvils 'sav? afiectivo'^f actors as paranxnint , r,,^^tr«*h- 
o.rs t^owdod to stress intellectual . I ictors . The othtir studies 
% illustrate alternate views oC m^^tivaticn and related matters. 



. Audio- visual 



n 



^ Early it became apparent tbat our topic eucoini^:>a'sscd too 

many complex fac'e<ts tijo be adequately handled. Co/isequenuly . 
less ^tresG ^-^as placed on a\i^io-visual . ,,This i^jas jiot done J 

J>e<:au3e^ of a lack of^appreciai io\vf or tllo role of audio-visual / 
iw Brimer'g schane. It is just that the field is enormous 
arrd thab Brunei" assigned a f acilitativc rather than a cenf.ral ' 



rdle to audio- visual. ^ 



Prylock*s studv,^ is ;erhaps u\( s't interesting. He *con-0^ 
sidcred, verbal and visual m15dia and concluded that* vi sua 1 '"^ 
medio wera essentially inductive in character, 'rh^ inilvc^- 
tive chaAicter of mediaf expl-a^risy' Lhe attractivrmcss of visual 
media to producers of Bruneriah curricula.- Lichienberg and* 
FentQHj^ tv7o producers of new ciirripula, stressc^^he iwpor- 
tandti of using rftcdia carefu'ily designed for and itw:x)rporatca 
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into currvtal'^^^i^ .^cquencos. Haynes described an ln^t:3.t.ute 

^ / ^ " ^ • ^^^^ ^ ■ ^ • " mm * ' • ^ 

progrc?r. vhere c nr f> \j . ! .,ii^f?f^» to rK)tieii dcsirediuses dT media 
avcl to provide tcchnicp/I a^sistanje in preparissm '^ladiVfor 

*■ 01 ten ^.r. aV« dawns tr^tei the ^^alue ol: vii^o'*^;t'ar:-fi3d^;^K 
quences in teaching a variety of iv-^toi-lectual acti^/{Ltlas . 



use in specif i c-' ^nst^ictiou^;^] sitiUUtion / 
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A*a<leri*OT^ a:v\ W. Clarke reported pro'grprnr in simulation. Botli 
r€*ported pai-i tiivc ciflecLive outcomes; Anderson reported ruixed 
learning effects. « . 

In a liositioii paper Prylock (1968) found films and lan- 
guago co:nmvi.ni cat ions to eir.ploy different cognitive processes. 
Film var^ seen as iavolvlng essential inductive processes and 
was thf^rcforc seen a good source of vicarious learning. 
Language cor<^-;iurti.cn ti ons V7as r»een as essentially deductive. 

Lichtenbcr^r and Fenton (1966) noted that audiovisual 
materials devoloped'for expor^itory pre5;entations may not be 
suitable, tor discovery lessons. In their viev; A-V materials 
ar^^ 'designed to accomplish particular goals and may not ^ 
function well when used Lo achieve other goals. They pleaded 

y 

for audio-v'.sual riatcrials dcsigaed to achieve specific goals, 
for *CKarrple inqjttiry. 

Hayncs (196G) reppt ted that media played an important 

role Fentoa*^t 1965 NDHA^uiruiier institute. A large col- 

y- * r " 

lection of itiateri-a I s ^v^erc collected and were available for 

penu'itl by the 4;«^scitutc participants. Apparently the morn- 

inf, l^cturer^i tt>ade point of using" media end used It well. 

A speciitlif>f; vas on h<^.nd to .l>e)p cnu advise participants in 

/ . ' 

doirigning btA locating iHjedla for their instruction. !To 

evaluative dal>i vv^re presented. • 

Olton, £t ill* (1969) t^t tijd si:r ies of self-- instruct ion 

progm^gs designed i:o ir.prove the thinking :nd problem solving^ 
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of fifth-grade pupils. A totcA of 70A pupils in 44 classes 
participated. Statistica significance on a '\^7ide variety of 
productive thinking measures*' V7as found for the exper: mental 
program. Benefit v/as found for all sub groups and especially, 
for pupils in^ less advantaged classrooms.' Girlo generally ' " 

scored hrgKer uhan boyr . 

1^. R. Anderson (1970) compared learning of some be- 
haviors related to consuraer credit: oT groups tauglit -by 

expository or simulated game methods^ The^behaviors taught 

/■ 

weret answer factual tests, shop for credit, and sign most 
advantageous credit contract", xlfe^total senior class (280) 
of a high schoo^l participated as intact' groups. He found' no 
significant dif ference"'s on auy of hj,s measures. Posj: hoc 
analysis revca*led that boys taught by siiTiulatiou cotild better 
compare available sources ©JE ^credit, while ail girls exceeded 
all boys on i'his measure. Business education and general edu 
cation pupils learned more through simulated methods than 
through exposition, but college preparatory, pupils learned 
equally well V7ith tdther method. Anderson quoted earlier 
research which revealed no significant difference.^ or meas- 
ures of learning but high motivation for simulated methods. 

W. -Clarke (1970) reported contrasts in pupil and parent 
attitudis rov;ard various value objects favor-'tfg pupils v/ho 
had an extensive simulation experience. All of the pupils 
^ in the nev.tst of three high schoolp in a r'iidv;;\st comirjunlty 
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participated- iii a simulated political conveuLion, . A SGmantic 

dif f erorttiai instruiiK^nt and follow-up questionnaire data was 

obtained. • Data from^a random sample ot pupils 'from the ot4^er 

two. schools warj. obtained ^ Coniparisons of these data uniform- " 

ly found" pupils vrith the siTnulat,ed experience reporti^^g more 

favorable attitudes toward such value ob.jects as social s^tudies, 

simulation, and politicians. 

Little ca-a. be concluded from these studies. No evidence" 

was reported that r'efdted Bruner ' s. assertions concerning. media. 

The tv7o studies dealing with simulation reported familiar ^ 

findings* Simulated experience's stimulate participation, but 

do not produce superior learning on conventional measures. 

iProgrammatic approaches .to Ueaching v;ere found productive by 

^1-tQn, £t , and imany" other ' investigators . Haynes and' 

Lichtenberg and Fenton remind us that media must be properly 

t> ■ 

■ used to be ef f ective* . Finally Pryloc^i's conceptualisation of 
media as requiring -inductive procesa^^s should encourage its 
'continued use V7ith" inquiry approaches to education. 



Brunei-' s formulation tor reform of curriculum and in- 
struction inyolved four basic eleiuents: structure, readiness 
inquiry, and wotivjtlon* It v7ould not be possible to cata- 
logue all of the curricula produced during the Bruner Decade 
that perported to employ a structured approach. ^ As V7e have 
seen in this summary, structure was variously defined and 

not infrequently it v;as impossible to knov; tiow the reporter 
> 

vjas defining structure. , 

As is the usual case, little evaluative rese?irch vjas 
cojiducted. Most of the' reports included statements con- 
ce^^ning perceived .:*Gception of the innovative curricu4.\irn. 
Wo have no way of knov;irig,xf these perceptions vjere self- 
fulfilling. Mien data were collected, it gcr^erally included 
generalised evaluative assessments , which are almost' invar- 
iably supportive. The new it seems is always bettier than 
the familiar. 

When comparative data were obtained -tlie situation be-^ 
comes less dear, ^pften the structured product produced 
bet ter .reVults.:^cco5rding to some m^easure." The measure gcn- 
erally being the inverition of the invest .ga* or . Insuf f i^cieiit 

, tJetafils cpncerning evaluative inw^truments causes one to ac- 
cept such ^esylts with', reservations. Often standardised 
tests wi-re used. Wien thfy were significar'" differences 
v/ere harder to fi-nd, but then thet^p tcscs ncrally measure 

^oalc other than tho^c sought by {authors structured cur- 
ricula. 
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We can celdo-i determine tha decrrec to V7hich £in i!Miova- 
iive pro.'^rs! a* acturiily iTriplcraeuted. \h\r, the iimDvctive 
approach given a fair trial is alv;ays an important question. 
An equally 'inipori.artt question involves the otlior nethods; 
were they fairly r^^jresented in the comparative test? 

Data were fc ad fo support scrae of the ncv? curricula, ^ 
Tiie structural concept does provide a' v7orkable test for 
vhat should be includec! in a program of, study, thus helping 
the profession avoid the content <^lutter that too often ob-« - 
scurcs the valuable in conventiotial courses. 

The notion of readiness does seem to have v;orked out. 
'Ifoung child-ren were, successfully jnstructed in, a V7ide variety' 
of topiics. It does seem that learner readiness is more de- 
pendr^nt upon- how soniethiyg is presented than upon •the inherent 
complexity of the idea aft its ultimate- level of sophistication. 
Tiiir; " nding leaves open the question of what should be 
taught to young children. ^ . 

Tfie topic of inquiry received enormous attention. In- 
• quiry, variously de'Cined, was compared to every imaginable 

method of teaching with mixed results. Inquiry procedures 

♦ - t. '' 

often produred superior transfer learning as claimed by 
Brur.or and many Ouhers, hut not always. Suchman conducled 

A 

the most elaborata study of* inquiry and obtcj aed ambiguous 
resul^. Factors relevant to individual learner and teacher 
differences and content varjai)lc*s seem to confound the ques- 
tion r VZith. regifrd to these issues the findings of Bruce 
O sceu velcvart. ' ' ^ 
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Bruce (1969) £j7,reoc» with rn earlier study 'cf Burnett (1964) 
that there v;^c a ^'^cal.city of researcli findings leading tpwarJ 
sound modif icntioiis of practice ir science education (p. 415).'* 
Bruce noted a pernicteqicc in prono'::in& one typo of teacher be- 
liavipr v;hen evidence su^[!;6Gts a relationship between kinds of 
learning a ^ .'ariouo patterns of tecic'. er behivior. Other sttidies 
indicated that college study of science did not' increase critical 
thinking nor under? tandiiig of science and that qualified science 
teacherc and scientists did not differ in their understanding^ of 
science. The relatiorf.ship betv;een teacher behavior and pupil 
achiev^iaent appeared to be stronger than the relationship betv/een 
teachers' science backgroui)/* .nd pupil . achievement - Also, stu- 
dents trained to obseive thernselves adapted ncn"direc'.:ivo teacli- 
ing procedures more easily , than untrrined students. - (Apparently 
one can sensitize students to behavior that correlated vith 
decired pupil outcomes,) 

The- question of motivation is even more coniplex* Bruner 
posed either-or alternatives. Motivation v/as seen as either 
intrinsic or e::trins^c, i.e., good or bad. The real state of 
affairs appears to b3 much more complex. Pupils learn and learn 
V7ell for all sorts of reasons including accident:illy- . Kere again 
the r^omp^exlties of individual dif!fcrcnc(?s play a critical role, 
'The . chemis try betw^.en teacher and ierrnsr apoesr'^ to be most crit- 
ical. An inspired teacher can produce superior ;.eciiLi ig and the 
learnii.^ is just gooJ -a.o v/lion It ve&ults froni enoritious learner 
interest in the topic, 

O . - " 



In closing part I ic secrar, api>ropririLe i.o note a rcn;sik 
made by KlauKnv?jer (3 968) in rcwic:;ins Bn>nor, £t , Stuc^igj 
in Co^^intivc Grovjtlv, Klc';usineidr obcervod thnt Bruner's 
V7ritlng is persup.sive, provocative, and bold and that ho has 
a "disposition to gener^Uize well beyond the oipcrincriLal 
data."*' Perhapr, that ifi vj^ ?t 35runci did in Tjj^ccr^s. 
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Part XI 

Preparing Teachers for the New Curricula 




Iv.t'i oduc tion 



Developers of Lhc pcv; curricula, that is, currictila 
built: on the Brurer model, reali?;od rnrly tl^'^t: steps. h:^d to 
be taken to prepare teachers to properly teach it (Zacharias 
and VJhitej 1964). They reasoned that tc?.cher3 long accustomed 
to teaching particular *:o'ursc "ontent in traditional fashion 
V7ould be reluctant to abandon t)je security of the fa!nilici.r. 
They also recognized the inherent conscrvativeness. of higher 
education and that science at the university level ws no 
better tauv^ht than at the secondary level. In 'response to 
these considerationi; curriculum developers often opted for 
suinmer injtitutcs and teachers' guides. 

Campbell (1964) indicated than strong evidence existed 
that sugge^M.ed th^at teachers 'vrith reasonable knov/ledge of 
cheu'iistry could satisfactorily teach CIWl Sti?dy with assist- 
ance of tho Teacher *s Guide (p. 90). Attenda?;: at a summer 
institute v^here the teacher could become thoroughly familiar 
with uhe material av.vl perform the experiments was high?-y 
recoinmended . 

In this' part, v/e will e.:arnine numerous programs tliat had 
teacher prepv^r'ation as ••»!♦ important element* Included will 
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be consideration cf prcservicti , jjiscrvico, .i^nd instlLutc pro- 
grams. Most cf tMOiu v;ci.*e t ied in s:o?^ii C'=^.sIiion to one of 4:he 
new curricula or to one or more goals of the nc.\: curricu^d 
such as inquiry. 

We will begin by reviev;ing studies e^id reports of r.ttcinpts 
to Institute ou'^ of the new curiicula. Next we vall examine 
attempts to prepnre teachevo to teach in a fashion cor:Ti")atible 
vit'h one or raure of the characLcris tics of thc^nov; cuirricjl'a, . 
Lastly j^v'e will exariiine soma attpmi^tzs to prepare the trainers 
of teachers of the new fcurriculf. , " 

Instituting Ncv/ Curricula 

This sf':;tion of the review is divided into thYre parts. 
The first deals directly with the t^t^e of the section: In-' 
stlluting /lev/ Curricula-. The seconti co^^ic will be cousid.rrat ion 
of the need to change teacher education in some fund-^jnental 
•v/ay, I4ie last section- vJili. identify evaluative guidelines 
and strategies for curriculum innovation. 

InstiLut ivif^ New Programs T Authors o*f 'arl?5.cles rf^^vicwt^d 
in this section describd programs undcrtak'ciK to prepare teacli- * 
ers. for curr icu"* uj/i innovation. Woote^n briefly dnacribes a^ 
"kick-off^ inec ting, for the 1959-60 field trial of S!'ISG mathe- * ; 
tna t ic s ma ter i a 1 s , Thurber des r.r j bc:- .t cj\ i :\£ twice pr o^raiu . 
that accofcipauicd v.hfi iuttoduction of Sc ienc e ; A. Process Aj>- 
£roach In rioridr^. Glass describes an ca.rly national field . _ 
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^:ria,l o£ BSCS'- natural sclencQ uiai ::r j.rls. li rs'. - U describes 



sci ence uiai ^ryi'- 1 

- J : 

introduce the PS 



prft-parln^i. tt. •i':hc:;i. o co introduce the PS3C physics pro<irc.;:i. 
Hcrlihy, Cole> and Herlihy describe a teatu approach to pre- 
pr*ring tcacheui- f<7r y^n : A Course of Stuo.}?. A regional 
jl approach to curriculum inncv.:: . is reported by. the Bl-Slt.^to 

Science Project, .Another rcg'onal c^pproach do described hy 
V. P. V'er^vex:. - . o - . ^ 

. yooton (1365) described the preparation of teacher's for 
the 1959-60 field trial of SHSG ritater ials • He: noted a ip. 
d?.y ChiJago meeting for representative teachers *from exper- 
imental centers. Attending 'teachers had an opportunity 

^iscuss the materials with the authors (p. 89). iJecauf'e the 

t . 

*Tiiaterials 'contained much nev; cf^itent each enter enjoyed the. 

i servlc.-tf^ of a rnathem^ftleian.! • V 

" J ■ ■ ■ - 

ThuM>er (1970) rc >rtec| outcomes of a proj^ram desi.gned 

■ * .to help elmei;)Ltary school tciachers with SclQi ad^: A Proc er.s 

Appr onch , ' The training program Included a self-study pro- ^ 

gram fov the text, i.nstruction and suggestions concerning \ 

* • ' ^ ■ ^ :V 

V7ays .o teach the sclerj^^matei'ictlf; in the form of 25nminute 

tv;ice-vveekly " tele<:asts, specially prepared teacheV^s l\And- 

. " bpbk, and form**! itistr-uction.' The insert ^ ^'vr pr-ograjp was tested 

• <^ 

^ ^ in Florldc^ d\;ring the scliool years 68-&9 and 6^^-/0. Partial- , 

* • .' 

pating .e^chc-cs v/ere divided i uto - three enperirental groups. ^ 
an.l 'one ^control group.- The cx^.^rlTpental group racei'ved ' 
* varying c-'iropunt: of Incfruction \'hile the control grojiip re~ 
*0 ceived Instruction reg^riliug science apparatus • - Pre-post 
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ccntrastG for oxpc-x itiie^ntal groups sho'jed liiTpiliiiciint grov^tli 
as. r^crisuro.d by the Elcmontary Science Teachers InvenCory* 
Earlier data inducted mc^iGurcs of pupil, attitude tQward . sci eiice 

■ ■ ' ' ' / • ■ ' ' 

and observations of elassroova process. Both pupil/ measures f 

pi-oduced\^Jr^aif iCc^nt results in favor of the experimental 

groups. The investigator concluded 'that the inservice ' pro- 

granrtf was ej:fer:ti-ve, economical, and efficient* 

"J Glasn (196*^0 describee^ the preparation of teachers V;ho 

piloted Biolc[iic'a.l Science Study CoiTimiftce (BSCS) material's. 

These" -teachers v?ere g' ^en a briefing on the rnatex'ials in 

August. Mriteriais \vere received in November and* January for , 

trial dT-iring school, year 1960-61. All teachers V7cr:e clustered 

in centers and each centiir- '/^.n joyc.d< the ^services of a biologist. 

» 

Pilot program teachers. had weekly vuc;^ tings , v/ere paid stipends 
for the-^r ex-tra effort, and givcfi a sraall budget fol" expenses. 

. . . ■. W 

Laboratory work was done uiost successfully b;^ teachers with 
relevai"it training. A jSolicy' statement concerning the academic 
preparation of teachers of -BSGS hiiat;erials v;as mde in 1960. 
The statCTG^int calded for a.fu.ll year of biological* sciences 
and an additional yea*r of related sciences and inat^hematics . 
A handbool:. or teacher's. 'guldW- was tqIso prepared for' the 196p' 61 
fie^.d trial. The ha?\dbook h^d three^ sectionfi : "a backgrounrl 



to J:)i9lpgy ^^.^'Ivfv'itation to incfuir.y,/' and "notes and rcf eijences*. ' 
The "inquiry" section contained a numb^cr of topics for classroom 



irivjui'Ty. Appcroutly tl-ie handbook was only 5.1i[;,htly luvcd. 
It, has since beci.-! revised and ciili^-rjicc' • > 

Marshall XsG/s; 'deccri'bed a^/i^vivyicc . nrc)y^ in 

Florida during 19!^?-60 tOj prepare teachers to teach Physical 

• ■1, ; ■, » ■ 

Science Study Committ6ei,(PSSC) physics.% W tfhysics course for 

, - ■ ' V ' ■ ' - 

teachers carrying jix semester, hours of grarauste credit v?as 
taught Lfy^ a cadre of .proioc.Gorji prepared at MH\ v 'i'he coutsc 
" f^ct for'tv:o L'eck.<? prior'to f:he opeain^^ of school aud ^/ec^kly 
the tor fojT v;caks . The courso: deal t , primarily v/ith 

' ' ' ^ ' 

physicR, but heavy emph^s^.s sfas placed on *^dago^y and PSSC 
ph'losofhy. Teachers had an oppor^uaity to^perform Piauy of 

/ "\ 

the PSSC exY^erinieato and to vjatch and discuss others. The 
iimnediate. "n^^ed to know" of participating teachers. v;as :. -en 
as strong motivation iyi th*s pro^'-ram* The v/cekly iffeetiiigs 

' ; ■ ' 

were also seen as a soOrce^of security for teachers ventur- 

I *■ ■ ' 

ing on new ground.. The in^ervice program also helped schools 

and universities, v?ork ir.ore closely as they were in constant ^ 

> 

corttactr Quest-ipni^aire data from participatlif^ teachers . geii- 
erally rated PSSC pViysics -excellent or good^ A c^imparison 
of college peri^iTmnpe in physics cf s-tudsnts^with PSSC and 
tra^ditvonal high school' physics foup.d no s i^^nii icant differ- 
enc'cc . tNote is also taken of the in?.porta'.'ice of administra- 
tors to successful ii novatio.TG ^ cf teacher 'enthusiaom, and 
ofi^ teacher prcpar-^tion, Marshall al^j^o expressed a preference 

for incervice p^spgrams ovov* su'mmcr* ii'isti tui:^.!S • lie seeir.s to 
*' ' ' " 

feel the iremv^diacy of the "need to kiiOt-;" as inipor tant • 
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Herllhy- Colo, and ITs^lihy (1971) doscribou a '^cair.pus 



.i:efjm" sl;ral:cgy for insrrv.icc find prcrcrvige education of 

• • \ . — - . ' • • 

teachers ariti . curriculum innovators* Kef.hods i^>rofessors ^nd 
campus school teachers V7ere tsamed and tCciqght the theory, de* 
. sign, and Methodology of a process oriented social studies 
curi; ipulu'ii, A Course o.^' Study (MA.C03). Campus terama 

corducted inseryice pro^rains in nearby schools adoptin)^ .Il/vCC^S. /t 
materials* The pro^^rc-.n consisted of fchree-day preschool . 
workshopxS for pai^ticipatln>^ teachers and adialuigtrators 
and twenty biweekly clashes through the school year. Thus, 
' the pi^gram notVonly provided an Initial orientation to the 
curriculum, it also provided; close snd continuous support '; 
for participating school pcr-^ovai^l throughout the initial 
yea.r. The authors xeiterftc statements of earlier ERIJ^ cur- 
riculum innovators to the effect that prior written arveement 
conceraing role rcspcnsibiiicies and financial commitment is 
an essential condition for success. 

The use of KACOS materials vas cent/al to the program- 
Preservice teachers letirned to use the materials in their 
social stuclies methcidc class .nd vhcn possible later diiring 
Student teaching vith c.n in service teacher also taking train- 
ing V7ith a campus team* Inservice teachers learned from the 
preschool v:orkshop and the biv;eekly clas&«f3, but more impbr- 
tantlj' frorn, using^the matorxal,.^ in class. Thus , pa-rticipants 
learned the materials and the processes necessary fo*^. their 



\ 

proper livplc.viun '-atlo;:: siaviltrujcoii^ly, '} i hofGid Llu^L a 

null tlpli.er effeci: vioulci l;c ?!:.:hi evciu . Thn.t ii^ , a llraitcd 
miinbcr of. crirnpus t(''oVi:H. \:ould v:ra'j.n a lar>;er iiu:M).''cr of prr:- 
service teachors vnViO could then, vrorl: for furtljor acloptionb 
and training progranu; ^tocti placed. ];v;se-rviac taachGrG could 
be oxpacted to persist in using the pro^v^ravn vyhere adopceJ. 

The pro^';^rr„:ii v.^arj ji'.dged all arociud iujccc?7r ba^cd on 
questionnaire data gathered fi;om all participants. No r-;chool 
d r o p p o d f r oi^ \ t h p r o gr a m a nd a n u m b e r of a d d i t i o n a 1 s c h o o 1 s 
requeclod participation durin^^ the. .occond year- " 

The Bi-State Sc ience -.Pro jec t .(1970) v/as^ organized in 
1967 for the purpose of upgrading .-citince educacion ivi north- 
west Missouri an^i, souther)! j'o\'a. There v-ero ihree objectives 
for t h e" p r o c;^ r aii ; : i mp r o v eni e n t of 1 1.: r. ri e. r a t L* i ! rj t e to \-7a r d 
t e a ch 1 ng of s c i e n c e d eve 1 opi : i<?n toft ca c h e r kn ow 1 e d g e an d 
skills of science, avid curriculum irnplc^rientation. The pro- 
'ject featured four^'veek suminer v.'orksh.ops v;here selected 
elementary teacliers v/orked v.>it:h the materials that they 
V70 u 1 d use i n t h ^r- ir c 1 a s s r o Oiii s d ur i i j g t h e r egu 1 a r t c r:n . S pe - 
c j. a 1 i z e d c oi; s u 1 1 jui t s v; e re used to help p a r t: i c i]> a t i n g t c: a. ch r s 
through the sumnij^r and academic year and to l»oJ.d ;aonthly Yneet-- 
ings through thte acadeinic year. IlicroteachiDg for teacher' 
self-evaluation v:as also part of tiie pro^^ram. The science 
prograiv.s ins ti tu ted v;erc-. r S c ience Curr i cul urn Irpprovcmei) t 
Study (SCIS), Avaeriean Association for the AovariCer -cnt of 
Science (Ai\AS), ElciVientavy Science StudJcs (V-ilS), and Experiences 
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6c.vcl.opi!je-at v/or-c v:^.^. rc-.Y.>cai:ccl cU:r.Lng the. rolj.O;:i.ng school ycr.;.-. 
M^ijcr bcncfil:s of the yriTO^rr;:-'! \re.rc. soc\i cf^: prcrnof-ioii of co- 
o p G r a f i o 11 am o n f ; c o v \ m t i c :s , a v L i c ii 1 a t i a b ci t* v: c o n g r :i cl e s , involve n i e n t 
of teachers; , era-A t'ecchcr^.; * real i^ation of the- impDrtauce of 
updating and revi..o in"^/; curr iculu::i . 

Cousidered iv clriroTjolof^ical orde?; one can perceive con- 
si. d e V a ]:> 1 c i T'i c r c a s c i. 1 1 go p 1 1 j. 5 i . L c ci \: i ri « Tl \ o n c d -:i y c o n f e i c n c c 
noted hy VJooton could hr.rdly be coiis Id cred cHdc:;u.r.te ^ but that 
v.vis bade in 1959. The approach used by }'SC*S coynbining pre.- 
s c h o o 1' c o n f e r G n c e s a nd r e g u 1 a r iii o g t i i > ■•n o f p a t* t i c l p a t i n g 
teachers in pilot 'areas v;as i^iore elaborate and exi-ployed a 
pattern that So,V7 coUvSidcrablc use, Ccntanuour. contact v?iLh 
other teachers participating In innovation v.-ap a;i important 
feature of the P^XSC Florida pro^:i::5ir described by MarGhall. 
Marshall also reported data that su^^gcsted soinc succer.s fo7' 
the pro^^rara. Data collection plus variations i\\ inservice 
treatv.icntG v;cre reported by Thurber, Triurber's study not 
only establislied an effect on tcacliors, but nore inportant, 
he sought to establish aa; effect ovv pupils. Evoii iv.ore sophif-:.- 
ticated v:'as .thG prograni dcscribc-.d by Herlihy> Cole, and 
He r 1 i h y * Th e i. r p r c> gv. coord iv: a ted y ^ r e s e r: ice' and inservice 
training, experience vji.th tlie materials as featured in. the 
PSSC program, and ivade provision for a nv^jtiplier effect as 
pr es e r v i c c t eac lie: r s t o ok po s i t i or r. in iha p vo f f . s c i cm , 



. Tlie tv;c; rof;lc>u:il sLud?cs dcrnoar: Ui:c= tliat ^^onicahin^ car: 
ba cionc on a. Ic;^:.':: th-nn r.;< Clonal scwlc evcu t:nourr. bol:l. pro- 
jeoL.s enjoyed cutslde help* These tv.-o studies IcnJ support: 
to Schneider's (1969) call for raate:':ial relevant: to pupils 
in c5 partic\:?f.r lucale. Tiv^ local chciractcr of these pro- 
ject.s co;-ii"l-)ii-i,tie v;ith liigh ws'^.r partici--a(-.io-a in their introducti 
(tljc Bi-'StaL-c project) or dcA^elop,;/cnt (Haryl^.iKi) laighyt^^^^^^^ 
contribute to their succe?^* if v;e c^.u believe the a.sse'r t?lon.v 
of Johansen that participation in formulation j.s correlrvted 
V7ith iiTjpIeiitentation. 

In a correlational slrudy based on date obtained from 
19!> teachers randomly selected froir. four Illinois scl-.ool 
synte-.ns Joh-'' nsei:. (1967) concluded that teaclu-ir )>ar ticipation 
in, or pcrcc^Jtion of -influence on, curriculuui micin^ irloyjifi^ 
cantly increased the likel ihood of teacher iiup leracntat ion , 
Fruth avid Yee (^^.971) employed cooperative curriculu/ii 
development \;ii:h apparent success* They tested the effec- 
tiveness of history uti.its developed by an Inter^rated Black 
history Institute. l\venty-fivc classes of intermediate-grade 
ghetto pupllc: fro:n eight iir. (:ropo I itan areas received inj:truc- 
tion v>i th tlic ncv naterials; an cnual number of matched 

s s e s d i d n o t . (: 1 a. s c s r e c e i v j. n ^ i vir* 1 7riic t i on a c 1 \ 1 e v e d 
very r. i f^n i f icrnt ly Ivigher scores af ter instruction; non- 
rir;aificant differences v/crc found on a duplicate form pretest* 
Certaj.n atl:itudinal variables v;erc examined, but no significant 



vel^\\/iOi\rA\ii:C> f c>ur-d . ■ Yec. coucluducl lh<.{: the p;:o.v''.;?v.:-: of. 

li*^ervice trainlri^: and coopcrritive curi'iculu.n clGVclopnjc-?:; L c:'S> 
Cmploy^-'d itL tM s pro -jecl; could r:rr'.):ci a d 5. f fercn'.ce i.n ])npil 
learning t?vnd perhopG iu the lonj^ run a diffrirerice in pupil 
attitu^/e^ . ' 

Parke (1966) notud so:rrc Irapoitruit c-or.d 1 tJ.oiiG that should 
be s a t J. s f i ( Ci i \: t C: a c 1 \ ;.?. r p a* t •? c: i p ^ 1 1 i. o i i i r* -r. >: l* i c u 1 1 u n d \' o. 1 c? p - 
Til cu J. f. to be r> u c c e s s f ii 1 . Pc^ x"k e v 1 d V g c. n i" c h r c 1 e v^'^n t 
to the. use of: teac:hlv).f; i-n9.tc.r lals froir,,. 1964-66* She noted 
that 7:e5jca7:ch "fails to dc;al significantly V7ith tho. class- 
r o o\\\ 1 1 a c h e r * s p j. o h 1 i n r ; c> f c o o A i t * t: i n f ^ a n d s y 1 1 1 1 1 c i Ji: i n 
avalli?ble learnin^^ ter ials (p , 3oO) . Specific coucluoion:/ 
idcntifiad hy Pa;:kr> included thot tcaclicv par ti cipp tiovi in 
t: h o d e e 1 o p t e 1 1 1 o f c n r r 5. c u 1 u : = t £;\.i i iil c s d. i d ii o t n ci c c ? > :^ a r 5 1 > re*- » 

suit i/i incvcas*ed u.vage, un]<-.\^>.s tcacherj; -\;c::rc ;reco[vni;4od for 

i 

t h e. u 5.1 n. 3 a n d c o n t r i. b u t i o n r ; t b. y n i a d e n d i: n 1 c-? .v c ne c e g s ^'^ r y ' 
organiJiiCJ tional" conditions v7Lrj:c j^atiGfied* A nurihci; of find- 
ing:; 1*0 la ted to the use of media and progrriiimad inr- true t ion 
v?ere*<xop.iJif-3 tent vjith Bruuar's rccoiTi p.endation that nadia 
be incoi'por ?.ted into leai. ninr< experience? rather than bolvig 
used an aid.>. 

Finally \\. S. Kj.ller (1971) described a curriculum eval- 
uation progra^Vi that involved cor-iprehcns ivc pi anning, Ccnjprc.hcnoi' 
planning involved teacher..:, and c;dv;n*ni5tratOT^:. at each ir'tagc f^oin. 
identifying obiect:>vef; tc* intoirpre t ing resultc-if Steps in tb*a 
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procedure, include'.;!: id.-i^nt-ifylr^^, objectives, preparing per- 
fonuance iiKilCcu:orci: , r.drnialr^torin^ indicatorr-i , eX'.d coi'ipariiig 
prc-post re.-^ultf.. The. pvograin v.-o.s carried, out In Radnor 
Toxmship, PGunsylvauia and involved 3,200 pupilCc Irapression- 
istic evaluation held that tCc ichers be cams r.tore critical of 
what they vrcre doivig and te::ching and more av:'are of their 
pupi ls. The program Invo Ive.d ru- thcmatiCG , but Miller feels 
it sufficiently flexible to be a.pplied to otlier subjec't areas. 

Chavip_;es in Teac-^er £dy.9il.^^'-f>^i'" Nc)t surprisingly some in- 
vestigators called for fundamental cli.rngos in teacher cducaL.i.on. 
Institute^; and inscrvice prograais can have an effect on tiie 
vray teachers in service teach as v?e have seen. Unless one sees 
advantage!- to iynir-cd ia te retraininp, -oyjow c;radu.at von. , one natur- 
ally turns to thinking about iiiitially preparing tc^achers to 
t ea ch the n ev? c u r r i c u 1 a . 

R. 15. Sr.iith called for a shift in teacher'' educatioii that 
V7ould compleivicn t the inaior shift in the nev curricula, that 
is, a shift away from categor i.j^.cd inforrnatiou to an einphasis 
on inquiry. Habenrian called for a ciniilar sliift, but doubted 
that it could be obtained i-hro\i^di hiy^h.ev education. He call^-d 
for prof erii:-:ional , rather than liberal, education of teachers. 
Ai"iy proi^ram of teacher education requires procedures for eval- 
uating outcoinef-:. Shulnv;^n used one. to obr^ervc inquiry behavior 
of teachers; Ribble designed and tested an iriotrument to assess 
teacher adherence to a-rriodel used by tb.e Ecoviovaics Project* • * 



11. B. Smith (15oS) obsevvG.d thau rec-^^'-'U' c.i.r!.r ic.ular c.i!r.:;ger:- 
thr.L placco sui ess on inquiry ini->t:cr.d of contev-t have noL been 
met by coii^plimeni^7:y sliifts of stress in teacher education. 
He held that the class iCc^.l viev: of science, v/here Icnov; ledge 
is categor i;'.ed and further broken down, i.s obc^olete. He as- 
Rcrted that in the vnodcrn conception, kn-:v.-7ledgc if* oons true tod 
and v.'l-at coun^rr. i:; the iriquir^^ process that produces knov.-i.lcub^e. 
He felt that teachers should be r.hlv. to evaluate tl^e psycho- 
logical structures of pupil.-^;, relate learning experiences to 
fundamental rela.tionships already in tiie pupil's x-epei.'toire , 
r e c o gn i o 1 e a i; n i ng a s a n' a c t i vci ]> r o c e s 3 , i j n (Is?, r s t ruid that c on - 
ccpts are learned in contvext and arise out of inquiry, and 
f i na 1 1 y b e av?ai: e Vi, a t pupil s i^iu s t d i s e o v er the f o r ^'.n d p ix t • 
terni: of relationfihips , • ' 

Haberman (1968) noted three ' conditions tha.t raxtigate 
a[i;aiust prograiiis of teacljer education. The first related to 
the in.corporation of teacher education into higher education. 
This condition shifted the envphasis from ti:ue ''knowledge,'^ 
i.e., the doing of sori^e thing, to knov; ledge "about'' classes 
of evevtts. Th':t other i\-jo initiguting condition'-, seen by 
HaI>cxT!ian vvure the course fonnat and perceptioi"ts of teaching 
iTiodeled in iriglior edncati.oir. He proposed sin' f tii>g the site 
of teacher education to the schools and cotviinuni ties , re- 
quiring students to x-lnn and control their ov7a progress:;; and 
basi\-tg evalu'.tion on. re.*^! per fornumce v;ith pupils, colleagues, 



Giv.i purcnLs. In sh^rt, he proponed a pro;^'.-:nui o.l: prof ccs loii-^.l 
ral:hcr than liberal cducaLiovi* Ha V7ent on to dcscr>bG vi-ini-- 
cour-^cis and .hovj thoy inlglit be used in a program, of profeso ional 
prepare?. I ion. 

Shul.inan (1969) reported a model developed to obticrve and 
"SCO r e inquiry be h :.iv i o r of prose r v 1 c e t e r. ch e r s . It v? as f o 1111 d 
th-^.t certain predictor v:E;riabies car* be u$;ed to predict 
inquiry beh-rivior..^ Llffects of student tc^-chii")^;, experieuoo on 
inquiry perforrnHncG are tilso reported* . ■ 

Ribblc (1967) developed an instrument designed to assecG 
"the adlierevice of Econoinics Project teacliers to structure pre- 
scriptions o^lcI discovery method prescriptions . of the project.' 
The instrument ■ V7as jud^-^ed to be reliable and -obJeetive.\ Four 
obr^ervers i-iade five vi'sits to each of ten project ter^cbers?. 
Usin^^ Hibble'vS instruineut they v;ero ariked to predict pupil 
achio^^eivtent on the project's criterioi-i r.ie^\.sure. The predici:r; 
pro\-e'd to be insignificant; 

^L\L^'A£iil?i££ • "^'^^ investigators reported guide-- 
lines for program establishment, H, Jensen (1959) identified 
23 gMidclines found useful in inservice programs^ Her guide- 
lines included the use of media in demons traticns and giving-. 
•rev;ards to innova tors , \ 

Mahan (1971) de^^cribed sixteen guidelines ^for perfGcting 
curr ieul.-i.r ch.o^i^e. The /guidelines giev; out of the Eastern 
Regional Ins^Lituto for Education (EIIIE) experience in innova-- 
ting the curriculum Science^-A Process Anrrroach: (SAP/..), i-^'^ 33 



cler.icr>t:ary scliool^). Over VOO tcaLihu-ts r.n^l r.dr:iiaiGLr.U.orc arid 
27,000 pupils were Involved. I\\i\on<^ Ihe guidel iues v:are admori- 
if:ioa« to ohtiiin vri'it'ccn agxet^h^^nts clc^nriy dciScr ibiuf/ pr.i-m... 
cipanl: rule.? avid responsibilities, fomniilaJticn of a strate.[-y 
of curricuUrn ins f:a Hat ion, ar.'d to require ijcliool districC^^ 
to -JnVG.st ri subsfanUia'j pcrconi-.i^e of local fr»nds intio the-: 
pro[',rarii. The spec.:VS-C5; of the guide] anots grew out of observed 
confrrosts. batvcca cichool^;. der-i[',n;:!t'.e.d a;^ pilot pror;r;^rao and 
o t li e r s d c s i gu t c d s d em o rj s t "»; ci t. i o 1 1 . B y d ern g n s'cv a t i o n T-I a 1 1 n 
rrieaiin un:Ivcrr>ity laboratory i?clrool?; v:hGre SAPA expe);icn.ced 
coviGidcrahly Morc rracccGS. Thib led him to -an examination 
of the difforencer^ betv;aen tha t-.-'o clatiL-ec cf school*-:; and 
f oiriaulcit ion o C the puxdelinos. 

Prcpairinr Teacher;^ to Teach the New Curricula 

A 1 ar g e nvMv.b e r o f s tud ie h and re p or t s dealt' v.- i tVi p r e- 
paring, teachers to teach the ncv; curricula. These studios and 
articles vaj. ied greati.y in. covuplexity . Vio^t featvn;ed a 5? in- 
gle treatTiienf. . often an institute or v;orl;shop. Others v;ere 
con.para t ivelj sophisticated in tliat a siufrle tre^ttr.r^nt v;as. 
compared to a central group » or to otlier trcn trnents . '"Single 
trentinents" and "traatinants coinpared'' arc major liaadiufv'^ of 
thi.':'. subsection of tin*: reviev;. 



Single Trcc-tuineivts « 

SoiViC r»L:uoics \vcre dcwxgvjad to iiAprovc:- teaciier kucv/ledgc: 
'» • 

of covit:e.nt incliKlod in jzhG new curricula. Other studies and 

. -\ ' ' 

articles dealt vrith topics a-sooeiatc-ti vjith tcachln^rs the nc-'v;-, 

curricula. : . 

<r lL^J!j£2y''^'S'-Z '-^'^.^cher lVr'tov;][cdp;e . The instructi.onal are^:V of 
mathematics, cspcciany eleruentc^ry inatheiM^ tic*; > received the 
greatest attention. Developers of Hiathcinatica curricula seeia 
to have favored , visual media, i.e., film or video broad car* ts - 
Perhaps they felt an urgency to conmiunicatc the 'matli<:;na tics 
upon v.'hich the rev;, math curricula V7ere built tv the teachers 
using the n-a ter J.als . That appears tv-^ be tlio car.e in i.lic t\"o 
projects reporvcd by J. F. Ifeaver. Cannon fii\d Oake?: report'^d 
a 'film .based inscrvice program conducted iu Tenuerjcee Tlie 
Tennessee progr£\^n utilirsed the same series of films in r\ vjidc 
variety of v/ays. The same series of filhis v:ar. used in anoth'jr 
project reported^ by .Moray. l-'nially, R*- H. Davis takes note 
of ci teacher * s' manua 1 designed to help teacliers with ma the- 
v.iatics coviceptG employed in one of the innovative m-uthematT cs 
programs. 

• J. F. VJeaver (1963) reported aa inservicc jjrograiii designed 
to acquaint elc:!,er tar y teachers V7] th basi<i concepts "of the nevr 
mathematics. The Des Moines school proj^cct featured \;eel'.ly 
telecasts on a variety of nev? math topics.' The telecasts v^;re 
vievrad by groups of teac]-;ers after school. A .v:eekly bulletin 
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V7as dlsti il^uLeci to jorGprvre' teaclierc for the tel, eca.^ ts end 
follov7-up group dxi^cuss ions v/cre held iit tho ochoolr.. Pro- 
ject pcrsovvucl rxTid tVic: telav i.s Ion teacl.ers vis ited viev:in^-^ 
groups to ^obtain feedback. Teachers reacted favorably to the 
television ter.cher v;'ho becanie a'*'rcal" person tlirough personal 
contact Vv'ith teachers durii-ig the group liieetin.^.s . lcc\cho.rr> 
made r.erioufi attonnpts to trar'slate their learnirg of the 
ma uh. em P. t i c s c o t: t en t in to t: h e i r o vra c 1 a s r o oin s , b u t e p c o ;i n t e r ed 
difficulties due to lack of r.iaterial, failure to fully under- 
stand content, and insuf f icicrit guidance froii! program note:'.. 
Herabers of the visiiation team:, agreed that 'the filriiS and les- 
son notes should be revised. Both s ho u 1 d d e a 1 g xc 1 v s i vo 1 y v/ i. t h. 
niathcina tics , A parallel stories dealin^o; V7ith pcdiJgogi c-n l coin- 
cide r a t: i o ii s n s suggested. e a v e r c o tic 1 u dc d t: li a t tel. e *•/ i i o n 
alone wat; pot adequate for inservice education; follovr'-uD . • 
group discussions V7Gre imporfant ^ Telec^ists should be offered 
several tiines durivtg the vyeek instl^ad of once to accor.^.rriodate 
differences in the schedules of" teachers. A need v>a>; also 
seen for coreful or ien!:ation of participating teachers and 
strong support .from principals in their role a^ instructional 
leader . . . 

J. F. Weaver (1963) described the Wisconrjin School of the 
Air Patterns in Arithmeti.c (PIA) project. PTA v:^!^ designed 
to instruct fourth, 3:if ih , and sixth-grade pupils in iaatViC" 
ina tics . Bivjcckly filmed lessons v;ith accor^rpany irig pupil 
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exercii^G ujiiiter and tc:Cichor gvilder -;3rc used/ The biv:.:::kly 
filras v'cre brondcasL as: v7ci'(-2 11 oj: 12 (depend ir? 9-. on gvrulci) 
Ivir.ervice prograirs. PLi V/ciS do-5i2,iiGcl ^ to up^r^.dr iv;;r;>c.di.al:cl y 
intermediate gr^.de arithniotic inKfcuction. It vm? hoped / 
tr^achers'* V7ould benefit froro. tl\e project, U^.avcr accoiivpv^nied 
e. visitation te^';{\, He reported rr.any variations of tho pro- 
gram in actual ugCj but coaclude.d that it wcr^ a f.xw'c cffo::t 
on tbo. balance. 

Cannon and Oal^of; (1969) reported the marjSive \ise of. the 
KCTM filinr>> Hat:ac;rri|^tics £oy: ElGine.ntarv Rcliool Te.-VchoT:j:_»^/ f or 

■ ^ ■ ~ ~" - .------7^^ 

i n G e r V i. c e t r<i i n. i n g i. n Tc^nu e s e e The f i I rn s \vc reus d ; i n e v r y 
imaginable v;ay froio self -selection of indivi.dual-jLilr.is with 
no i n tVu c t i cn o r d i c u .9 ion to c n r e f u 11 y so c^u en r. ed pr e s ^ l a - 
tionn v?itli accompanying inf:tructxon ^ discussion, and u^:e of 
accompanying t&xtc Data gathered for a doctor^Ll,:SL-udy v;as 
reported. These data vjere in^c.rpreted as • sujjge.s ting the. 
filniCv v;ere equally effective in all applicct tions , High scliool 
t e ac Vi e r s of mat h ei na t i c s ^ .^e r e o f t e n used ci s i y.\ s 1 1: u. c t o r s i n 
they e p r o gr ava s , Impr e 3 s i on i s t i c c va 1 ua t i. on and a 1 1 e nd a n c e 
sugge.r>ted thot the filnis v;are popular; more were dcGii-'ed, 
C^r.nnon and Cakes concluded that the filais \rere useful for 
ir.service training of elementary teachers of arithmetic. 

Moray (1967) desrriV>'*^^d thn design and developuuUit of 
a seri'ciG of filnu:: for insoryice training of el Cs^ic^ntar)^ tcaclr- 
ers in mathc-^mr.tjc;?. The series Vvc'S entitled H.'^tlieri-iaticG for 
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T'.-::- ; ;= f";; ^ -^^ ,;>:rc^v-p;-.?: y (.h'* t:.:/ "i c her Le:;'; "Dio-' 

■■■■'■y--- t.hi; i'or r i vc-ru':::: of t:hi::.;o pro- 

' ••• '■■''^-■■i' i'-^.lZ wrr.' c::>! Iv-v; ^invV ^n:\f v/hJc'i v;a:' colluctod. 

f V.-; c ;i ry ri:--'-rl:r.:r^:' vvth SO;-.::0 c^'p-cts of ihc ncv: 

^ ^^-:'^^->' i''-.--^ ^ , Ta<:-y vvc:a to liavo achieved th^ t 

CU-: 1, ? v::: i.,Lt^ C i on _ M:irkii':-::i described ap 
-'^-.•^s V'-* K'^^ch I, T - K! bc r 1 c scicni-ific 

3';'^n:.r ■ ■ ^V-- •'^uc-^ f i^^K We ;U.^st:: yor ronnrt.cc' an unvif:ual. pro- 

T).;:; fi'ocra^^' urA n^^ s;o{i] dC'Vclopniont: of a hybrid 

;:c-y',.' o.:; i%\ cU--.iij;try it^ Texas, Toachci: de;v:oust:ratlcns 

«-ocn':-..l vaI^: -'.^ rho project. 
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Harkliavi; (190^-) described an e.-tly N3F ix\r^tv:r^'icc v:oilc;:hc;p 
i u c n 0 r 1 s c 1 o 7.\ c e f o r p i vr. a r y t c: a. c ft c r. , T h c y ct a r 1 o n pro- •■ 
jGCt: v:aG coadut-tod each 5jaLurday, Ijuriiiu-^.s v.-'ere devoted to 
lectures on ijT^portaat science topics and afteraoorir; v/ere 
turned over to related laborcitory v:ork cr to field trips* 
Graduate credit iti .science education v:as i^iven. Stve.sr^ 
p 1 a c e ci o vi 2 1 h o d'j of s c i. e n c e v- i t h p- i i ?; i: i c u Ic; tc" s t ): e s o n s c i g n ~ 
tif 'i.e ohr.crvat J.on and yjot ovi teaching. Quen tionrjai re roriponscs 
gave fetrong nvrpport; for the progra-rtiyeGpecially the laboratory 
porLionc The lecture? vrere often t^oVva ar> too sophist:icc ted 
or too hurried ft Teachex-s reported sc^.e^ice perviieating all the 
subjects they taught during ^he regular v;ork v:cek. An exain- 
inatioT' revealed ciguif ict^nt coiiFnanr] of science content and 
staff ineMibers V7ere gratified by tV;e enth'J3 iajim of the parti- 
c i. p a T1 1 • Ila j; k li am c on c 1 u d e d by asserting a e o n t i u i a g need 
for such v/orkshopc to help experienced teachers gain or re-- 
gciin confidence in their ability to V7ork V7ith science. She 
called for additional institutes to train science supervisors 
to provide the continued cissi.stance par ticipantJ? reportod 
needing. 

Westrneyer (1966) described an inocrvice project in. Texar; 
designed to pr-oduce a bigi; school course of sf;udy in clievnisfry 
built upon the state text and laboratory manual. The project 
also incorporated C])k v-nd CKEM Study mater ial.?. aiid exper iir.cnt^; 
into tVie Texas cour:>e of study when appropriate* The project 
took tl'ie forjr, of an ins.er.'>ce cheiiiistry course and in^i.ruction , 
each conducted on alternate \7odner.dciys , DeiT.onf: tratlon teaci:ing 



\7V.i\ n pert: of the progVciiiu l-o cvnlu-i^li ve i^.y.ta \7as prGSomt^cl. 

Crowd 1 report &d on cvi in.-;ervicc progr^'.ra ciesi^ncci to 
teach traiisf o-:r'a tional grr.'iv-.nar tb^cu^^h videotaped models. Rci 
succeeded in teacUing trausforraa ticnal grariiau'-a" to his model c , 
but he did not obtain the. desired level of learning VJith his 
target population-. 

Crov;eli (1969) fJcudiad v.ho. ej:£eci:ivaviess of. an inservice 
p.cogravn for teachers of English on travi^^f onr.aLional graTr.:;iar. 
The prograrn sought to prepare thx,*^ teachers of an Illinois 
school district to teach tranr.f or'Aiatioaal - graiumr.r througri 
videotcipes of four district tsachcny modeling t]\r>- desired 
bciiavio: s . The four model teachers received iiitcnsive pre- 
pa7:atic-a vrhich included t^^^n tx*;o-ho\Tr s^^;sions and outside 
reading* Xiu-- four one-hour tYiCdel tapes ]^rf^^^^ircd by th.ese 
teachers vrere shovni to the district's English teatri^ers for 
grades 7-12, The training of tVie ii^odel teachers V7cts 
successful, but the taped lecture series u^as fovind to be ^ 
beneficial J but generally inadequate. 

Teac h ins?^ die Itoo; Curricula. Most of the teacher pre- 
paration program.-: attempted to alt^r classreorn behavior in such 
a v?ay as to promote inquiry or a related activity such as 
higher order quest ionning or inductive reasoni^'fg. A few had 
to do \Tith more general concerns of motivation and skill ac- 
quisition c 
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InqMir}^ RelaLecl* Ap.ai.n t]\o. key ^stiic-}- api*>c;Vi.^s to b:-- ihct 
of SucViVitaii (1962). Such'':ari*s inquiry trainii^^ pro[;;rc':-!i fco.- ' 
t u r e u c o n fro :i t i. n e 1 c en t a o: y p u p i . 1 s v: i t h p i: o b ]. e ; i^. i ?. tic r.ilu a i: i o ri rj 
and question, tl?.c *'v?liy*^. In ordci' to i^ucv.-cr the qucc^tion, 
the pupils had to search for data in' the phc-.r.omonon itself. 
They miglit also ash the teachei ques tions , . but they coulcl not 

aslc the teacher for a general explaiiatior» . Pupils lu;d to 

■.> 

formulate their oun hypotlicsis to er^plain the data . 

,S u c huia Vt t r a i n ed {: V7e I.v e c 1 Ci .i e n t a r y s c h o o I t c- a c h e r s f. fT: j. c t : e ci 
for their :interer.t in the project to use hi?^- inquiry u ateri^^l^; . 
The training prograni consisted of three lioirrs of traininp; per 
day for ei[;:lit v;eeks . The content of the training: included 
■theories of eor;nition, eniphasis of inductive learning;, 7*e- 
vi cv7 of Newtonian physics as it related to tlie stimulus 
epif-odes of the inquiry program, and construction of i)'iquiry 
1 e s P o n s and ■ p r a c t i c e in con d ii c t i v) g in q u i r y t r a i n i n g . Tr a i n e a s 
piacticed on a group of 18 sixth-grade children v.nio v/ere 
brought in daily for an liour. One teacher V7orked VJith the 
child r on \7h i 1 c the rest ob s er v ed , A critique f o 1 1. ov7e d . 

The effectiveness of tVie program' v/as judged in terinr, ^vf 
a ariterion test called "questestr'* in each school having 
inquiry trainirig there V7as an equivalent control gi;oup selected 
for comparison purposes. . Inquiry^ groups V7ere given one to 
Lvjo hours of i.nquiry traiulvig per veek. Confjiol groups vrerc 
tJk^V'n ti"?c ij'aiDe stiinulus filu's but instead of inquiring v;ere 
taught didactically-; The training period covered 24 v?eeks 
f o 1" b o t h gr o . .1 p s . 



Throe cricc:riori ir.c-r.r^ure." \::;ru u.sed. Ov.c: ui-cd to vnc.-i'.- 

lire coiiCGptU'-^l o*''^''^'^-^'^' ^ socond, the quijstest, v::is wsod Lo 
.detemiiiG tnc amount of inrorinatiovi end u^'juors toncl in^ aKouL 
t fj e ep i s od r- s L 1 i e c li i i d could r c v e a I d u r i n t\;e ii t y - f i,v o min- 
uter of quecti-oning. The third ecajure yielded rnt indication 
of t h c ^'i i n d : ■ of i t e 1 1 e c t ii a 1 c p e r a t i. o a s t h ? c h jM. d r e a p c r f o r 1. 1 c d 
in searching; for causal relationships in the stiviMio:'.- event.v. 

Bo til t h c c-i/C v.. c r ini o a t a I and coal: r oiled gi; o u [ ) r i rn p r o v od 
signif icatitly over, tlie 24 vjcclcs of traininr^. There \:clo. no 
differences bct\.'Csn tlio. tv70 groups on final vneas:ures, A trend 
in favor of th?. cxper iiriGntal group v;as found for Questest sub- 
s c c I: i on A , ina c; t e r y o f pr i'u c i p 1 o s , and s ub g e c t i on ,B , a b i 1 i ty 
to identify ncice:ss*ary conditions. No si|:nif leant differences 
vjerc found for subsection C, ability to idcatify parameters. 
For Questest, process, very significant differences v;ere found 
ill favor of the inquiry group. Tluat is, the inquiry group 
a sk e d mo re qu e s t i o n^ . A c ornp lex analysis of t I'lC types of 
questions asked was performed. Many o'f the results proved 
non-conparable in that the regression slopes for the tv;o 
groups v7as significantly different. In general, the e-z^per- 
iuei^tal gj,oup exceeded the control group in all catago'ries , 

Visual r.'iedi a 'v^ere also popular V7ith those v/ho v/ishc-d 
inquiry to becoivie the doniinant classroon: mode. Szabo described 
a set of filmed inodels developed by the Illinois ma theviiatics 
project to illustrate' desired teaching strategies. Dagne and 
Bales noted another, more recent Illinois inediated inservice 
program. 
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Szabo (19 jA) rCi-^ortod on t'.lie l!nj.vcr.*;ity of Ji iinnis Coin- 
ii.tittce on .Scl.'Ool tl:."i'K,MiCL-: (UI^i3:I) project to procucc four 
catcj^orio.s of filnc for vs.e^ ix* c^uviAncv institttes , The films' 
were designed to in.ustrate: 1) clcssrooni devel ppmenf: of cer- 
tain inathpn-jat Ics tonics; 2) continuity of instruction; 3) a 
theory of inr. true Lion ; and, certain' inatl^eii-ia tics contcrtt. 
In the first category of films ^ r^c^-^rnonts of instruction v;o.re 
lifted from various- lessons to shov? how the topic v:as cjevelop»ed 
'■over tijne. VJhole lessons were sliovni in tlie second categor}*. 
The films x;arc seen as a practical substitute for live ob- 
s e r va t i o\ii\ of c 1 ci s s r o 6 : > i i n t e j: a c t i o n for M S F m e'ch em a t i c s 
institute fellov:s. Eight mill imcter sound cartridge copies 
of the filins \vare ;nade for vse with convenie^;tly located pro- 
jectors. Anong the advar'tages seen for the carcridge filins 
V7er e : pos s ib i 1 i t y of r ep ca t ed v i c\7i ng , s tiimii 1 i for imper s ona 1 
discussion of teaching , viev;ing the development of a concept 
over t irne , and ava i 1 ah i 1 i ty of oxamp 1 es of good teach ing . No 
evaluative data V7as reported although- plans for a frequency 
of use count were reported • 

Dagnc and Bales (1969) described an inservice program that 
uti] i^-.cd celevicion broadcasts. Rapid changes iu method's and 
ma t e r i a 1 s J t eacl i e r is o i a t i on j and d i f f er enc e s i n pr e ^^e r v i c a . 
training prograros \?c-:re given as reason's for an ongoing in- 
s er y i o e ].> r o gran i . Th e pro gram v.'a s d e s i gne d v; i t h t hr e e goals 
in mind: im.provc-i'^nt in rcqu ired hu:..an skillr. , irnprovemeut 
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conceptual sk.ills. Co'asiderc7Li.6n r.lso [-ivoi to the ]vj\:ox 

of. j.iiservlco racclia to effect gori?L iGaini^'ii;:^ r Tclcvi.siuu 
b r o a d c ti s t s foil ci 'ud by . gr gxip, .d.i s c u s-sirorr s t h o a 1 1 er Pi 
frequently Gniplo^^ed , Strerc \7c.s placed on inductive , in- 
quiry i aod exper ivaentn I'-di^ccvery ai'proacliCG to teaching . 
Fa V o }. a b I e ii r. p ' * e n i. o • \ist i c t e .-i t i.i a o ii i ;a ]. 5; e t e p resented and a 
more r i [40 r ou ? e v o 1 a.u t i o n v.V:'. n d e scribed but 110 1 i' e p o r t e d , 

T^ittle can be concluded fro?.^ these two studies because 
no f i rrn data wer e c o 1 1 e c t ed r Th e Id ca s do so ';m a e c ab 1 c 
and reasonable. Leonard and Gies attempted to eiicourage 
inquiry and self-directed learn: ng throufji the production 
of Icical inaucr lal t: , 

Leonard and Gicr. (1970) dearer IToed a lv:o semester In- 
service course designed to proinote pupil inquiry and j.elf- 
directed learning* Thirty teachers and their student teachers 
v?erc enrolled. Each pair produced at least one instructional 
''pacquette'^ (coordiviated resource unit^''* 

Several & t ud i e 5 c on i d e red b eh a v i o r s r e 1 a t ed ■ t o i.i'i q u i r y r 
Ti/.e uorthv7cst Pv-c^ional. Ed^tcation Laboratory (l>V;ivEL) developed 
an inservice prof^ravn desif;7ied to help tcacherfs proruote higher 
cognitive processes. Peters^ study did iiot involve a treat- 
ment, but the presence or ;ibsence of forinal training in logicc 
He icund training xn logic and cri-tical th-Jnk5,tig correlated. 

The NUREL developctd an inrervice progra^n to inrprovc 
teacher coiVjpetcncu in encouraging higher level reasoning in 



pupils. Pupi.lF Icarrt rensonlno by i>r<',ur;ii:it and d iccof^s icn.ancl 
by havirjf_j Co r^ubstantiatc s ta l;':^.nievil:f: Lb.cy x\\?Xc. clurinr', clar^s 
discussiou. The livnterials v;ere desiaacd to pro:riote the do.volop" 
men I: of four basic capabilities: I) promcte studentc' think- 
ing skills; 2) maiia[^ing leaj;nei' cxper ioncc-fj.; 3) tCcj\ivK)r]c 
skills for school personnel; and A) provide supp^^'^'l^ ^or con- 
t:a":uo-,.:s learning by school persorair-l . 

Peters (1971) admini:-. tered a test of critical thinking; 
to 55 Kentuclvy s tudcnt . teachers of En^lis'n. He bar.cd the- 
test on exorcises froiM a standard high school text. He found 
that teachers generally could distinguish bet\7ecn fact and 
opinion, identify eitlier-or s tatements ^ etc., but that stu- 
dents with courses in logic could do so iviuch better. He 
concluded vrith a plea for forrnal tra^ining in crlticc/i thinking. 

Process oriented curricula v^^re of interest vo several 
investigators. Westin and Smith described suvnuicr institute 
program designed to projiioto critical evaluation of f undainental 
social concepts. They found it v;or thv;]ii le to let their pro- 
gram be guided by student interes 1* . John described a niulti- 
li) e d i a ap n r oa c h t o a ii e 3 enie n t a r y p r o c e s s o r i n t o d socia'^ s t ud i e s 
curriculum. Some units \-;ere found to be especially v;e]l re- 
ceived. Process v;as also the concern of an E:<stern Regional 
Institute for -Education v/hicli created i"! s e r v i c e tti a t e r '.i 

Uestin and Sn.lch (196S) described, an NDE'\ suirrner insti- 
tute for teachers conducted .by the Center of Research and ^ 
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ass'jiaptlor:5; * Firsts ''meaningful di ..ilosuo^' evv^^n^ svxidont r.r.-d 
iriG IvrucLo}; pr.rliici pants mo'L of [^i-eater value in considerinr^- 
deniocratic concepts than a teacher to student i vif orr.i:"; tion 
flov?/* Second, acadeiio'.c spcci.alis.ti'. v;eru best ugou to help 
participants frame que^;tion?i rather [hr.n r.n:-v:er i.n^-- thcr.. 
Third, procoirJi- or a sul.f-conrjciour. i..n.":^. lysis of irsucs and 
va lues \-7a s o f g r e a t c o n c e r n . Toe a r r y o n t the i r object i. v e 
the staff u t i 1 i e d case studio r • , s o c r a t i. c q i s t i on in , an d — 
sensitivity t7*aining. Finally, an cit tempt v;a:" irsadc to model 
democratic deciPion T:iaking and life style in the conduct of 
tlie in.s'titvite . Teachers and administrators participated in 
the institute. .The schedule follcv/ed hy tiie in^U■.:.Lu^.e v;as : 
general presentation in the morninj^, psycliolc^^ical and edu- 
cational an a. 1 y s is in the a f t c r n o on , a ad s e n s i t i v i t y v, r o v j . s i n 
the evening. The basic schedule v/as altered due to the urbari 
riots of 196V v.iiich m.ade real the concepts of liberty, equality, 
and justice tViat v:'ere central goal concepts for tn.e institute. 
Weston and Sm,'. th felt the 1967 v/orkshop v.v^: more s'uccessful 
than an'ear"^?cr v:orks]iop because they vrere better able to 
res p on d to 1 1 \e ' feelings a. ad in t e r e s t s of t iie p ar t i c ipan t s * 

John (1970) described a multi-Mnedia approach tw the 
t-caching of process oriented elccentary social studies pioneered 
at Brunt:v;ic)Cj Maine. The goal of the project v;aa to iucorporafe 
outstanding facets of recent curriculurn projects into a prcgrani 
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th'M: V'Oiilc? I'.e rel cc/c.nl; to t.V:C chilclrciv, or il.'^.inr^.. Separate 
cvaluatioas vjerc iicicie of tlie proccf.:?, uicuia, and procliic tio-a 
porLlovis of the three ycc': prorjram. In b' or v ice-, training for 
the piocess portioti consisted of ci one-ivc^ck pre^ochooX v/ork- 
shop c'.vid 15 af ter-t;chool vrorkcliopr; . Tn re:-.ponGc to a 
qncG t ionnairo teachers identified four V7orkshops as especially 
useful. yVr:.y \vere : plarming a unit vzith tnacherc from a 
single grade; teaclier sharing of interesting and useful tech- 
niques; deiTionstrationG involving pupils; and consultation.'^ 
\nt\\ media specialists . 

VJorkinp, on the prc-riiise that teachc^rs must become nu'n-- 
a^n-rs and guides to successful living in an unpredictable 
V7orld, tl:a Eastern Pegional Institute for Education (ErvIK) 
cieated iiiservice neater ials designed to help teacliers teach pro- 
cess ratlicr than dci*''j'nate the learning activities' of the 
r:l a.S5jrooau ERlE-designed Process Education for Teachers 
(PET) packages placed teachers and teacher educators in 
stud-ent roles to better understand th.e leai"ning process* 

As v/ith the other studies of this section little data 
v:'erfe collected and hence little concluded, A nuniher of 
apparently ^Y.-ri:able ideas \7ere presented. Perhaps the mo^it 
ei/coura.giiig of the lot v;as that of Rudin wiio described a 
large scale atternpt to promote productive thinking in 
California. ^ 

lludin (1970) reported a large study of inservice educa-^ 
tion* l^he program inclur^ed three training elements: . developiriont 



of six piociuct5.ve tlii-iiklnj:-; r-kllli^j use of j.i-.:> iir^c Clonal inatej - 
ialc ou ccntenporc^ry social iscv.ee, and c". set of r-K-Lliodf; or • • 
teach5.ng strategies, Apprcr.lraately 500 tcacht-is and 15,000 
pupils participatec! in the prograva. A unique feature of the 

'. : 

prograni vas the UvSc- of teacher facilitators in each partici- 
pating school. Teacher facil tp t-.crG v/cTC^ " selcc ter' by 
par.tlcipa tin^ teachers. Rudin rC;:o-ted l:hat it \;ai; easier 
to change a faculty than a teac]-ier and th?.t; the fv^ilure of 
iuscrvice programs V7as due more to faulty design tlian teaclicr 
resistance. » 

Gonerc; 1 Concerns . : ep o r t s c o 1 1 e c t e d ixvi d e r th i s 

heading vary in th.eir corjccrnf^ and in specificity* The 
most^ gcneval along hoth d irnens io:'i'; \:ar:> the progrroi described 
by Polanski vrhicl- featured regular shcvn'ng of filnu. to inter- 
ested teachers • The iricst:. specif ic .pro icct ^^:is that of 
Niedern:eyer v;ho developed a teacher training package designed 
to help teachers use a conmiuni cat ions skill.s prv.>gram pre- 
viously developed. \ 

I Polansk.i (1968) described an in.servicc teaclier education 

progra;-;! planned for use, l^y the San Diego Schools. A coitimitt.cc 

■ 

of teachers selected a list of inscrvice f i i.rus of interes t to 

i 

the teachers. One film \i:as to I'le shovni each nonth V7hlle tlie 
teacher's class V7as vjatcljiing anoth.er f-''''^" I'n *hc auditorium^ 
No credit, grades, or papers v:cre required. No results V7erc. 
reported. ' 



Ki.eclGriiio.yer (1970) pi.'oduc:ud runA field LcrSLou a t'cr.ch'.r 
ti-w'inlng progrci^i to prebC-./c cloiaenlary te.r.clicrs to lujo thr\ 
Southwoot Rc^^iA;.;n.J.. Laboratory (Sv;ja.) fir:jL yenr co]iVtii.;>tic<; tiou 
skills iroc-"-i-i« SVJRL was nci L i vatcr' to produci.-; the pro/-^.;aiii 
aftiQi- fieLcI to::tiii[; thc}.r corr-jMuai ca l. iovi tkilln pj:oj.pT.r.-i in 
1968-59 • At i'iviC tima they found that tcc'.cl-or.s of corrpavabl?: 
pupi^ls p7;(^cj.icc.cl hicrjily variable result!: • There \;as sor^e. in- 
dication that dinti ict supervi .sors rcsrpons ilO.o for jvrep^vL'in^' 
teacherj:'* to use the cori::'U' n i ca t ion skil Is matovia-lj) did aii ii)** 
adeouatc job. In preparior; the irtaterials Ni cdcrincyor proceeded- 
'froiTi a ^;,oriC*ral scatemeiit of goals to specif ic , - operational ly 
defi^aed objective^^ for the program. The resulting jv':ckagc 
v?as a mul ti-rnf*dia affaij? carefully designed to provide ins true-- 
tion av:d p?^act:ice in thci k^iov^ledga and skills tequircd to 
utilize the cor.vnunicat ion skills; profpraivt The initial packv^g^ 
vas tertcd on SWRi. personnel and reviiied. Tho. revised mater- 
ials vjere then tented on a population of paid kindergar*ten 
teachers during the suoLV^er of G9. The package itself v?as used 
in the fall to prepare teacherr, ^o use the rrkills program 
through the school year 69-70. The follov; up procGdv,j>. e vyns, 
ou 1 1 in ed b u t: no da t a wa s p r o v 5 d ed , 

A Vciriety oi projects round out this sui^Gcction. Jaclc:;on 
and Rcgge described a project tb:;;t utilized T'r:r:i:;nstratiOii cen- 
ters to proii^ote teaching of the gifted. Jeffs and Coffey used 
interaction analysis to alter classroor.i patterns of verbal 



cri-r^i■^nir:^iior\. J^org advocator.- ri:TUicourr?cs to help toaphers 

?.cquire sy'Ccifxc teaci?.iri3 tcclvn.iqur:.s fuch as r^kill in qussL'.i.on- 

in 2 « A in i cr o t c c h lii c- ♦ li kc^ t e c hn I q wi e v?o g e m/^) 1 oy cd b i . J . 

Aiidc:";:c»on to ivaprovc the Ceachiri^;^ Gkill of* sckic clcu-enLary 

teachei's , Finally, Hita reporuea a progi'c.ni tbac g-;V3 be^iu-- 

iiing Ccacb.?r5: reduced lor.vls t.'o ]\G:lp uhcm improve in skill c. 

.J 

JacAison and P>or;ge (1963) described nine ccutCLS c^jtab- 
li^^hed ia' II livvo^f; to dcuions tr'atn tc^^ching the gifted. The" 
centers X/cre visitei by approxivnately 10,300 teachers throi-gh 
1967; d c r.-i c> n s t r a t i o ii t c a-c Vi'ci r s \ r e . t i n c: d i n s urivn t;"'. r wo r ]<: s 1 ; o p v, ; • 
and adiiiinistirators; v/ora tij.vcn iiistructidn in co7iducting in-- 
servica progrnms. ^ .. • 

Jeffs (1969-) taught Flanders interactiori analy^iis to four 

J ' ' ' 

teacherr; of *inauhariiatics end social studies a55 a part of\an 

InscrvicG ..proj^j- am , Ho found tb.afc teachers; learning int 
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action anal3%sls iu':rGaf?ad their use of pupil id car- and promoted 
gr<^ater froqueacy of pupil-initiated talk. A nimiber of other 
fiijdings indicating an increase in i?idirect teaclring and a 
free atrnosphera were report Kd, 

Coffey (1969) described an inservice training program in 
^.lenuntary school scienco. Result:?^ indicated tha<: programs 
. for chaugiiJg teachers' verbal clasr.rocin bah£;jvior are fear;-i]>le 
/ and con be conducted for a modest cost. 

Borg (1969) reported a ■ r.eriej- oi: niinicour;jej^ designed to 
teacVi variou55 sped f ic teacher behaviors usivig tlie techiiique;-; 



of i!] ic.ro triachi-ac^, c.y-C. filmed ilJ.us tratious by rs^odc:! Leaclicri. . 
luclucic.C' is a descript iovi and evaluation of uhe firat: inxvil- 
•jiCourse , '^F,f:iect^vz Que^; tloalnp; in a Classroo-n Discuss iori\t 

\ • 

H. Jr Anderson (1968) rcporLecl e.n inscrvice program cqw- 
ducted at HinsdaJ.c , Illir.ois. The central fcd'.urc. of the "^v^ 
v?or?rshop vras v/eekly HiceCirigs in a derions tra'cion classroom 
eqnippad vri.tn tcle.vlr; ion racordinp, equi][5Tnciii: , Participat.lnr^ 
tGcicl»ers met: duriivg school tinia, having been ralie-ved by 
subr-5 i:iti\t:eG paid by the district. Teachers v-et in groups of 
15-2.0 by gradci level. The chief aim of tlie vyorkt^hops v:as 
to help toacliers iiiiprove their nvcthods. Considerable use 
,. V7as made of demons tratioa teaching vjith sii^all group5; of 
childrcu and peer critiques. No evaluative dat-.i \;as pre-- 
seated other than- the usuc?il observec3 participant epj:hu*^iasiu. 

Kite (1967) studied the effects of aa inservice pro- 
gram on beginning classroom behavior^ An important feature 
of the program was e\ reduced teachj.ng load during the in- 
ternshij). A nuinbar of measures v:ere used. lie found that 
experienced teachers 'can be trained to use observational 
checklists and arrive at ix fair degree of agreern^mt v-ith 
o th. e r t r a in e d ob s e r y e r s . 

- Four studies included a pr-^ctice coniponent Manning 
reported a prograrf that gave undergraduates an oppor tutiity to 
tutor V7hile enrolled in a reading methods courj^e. Hunter 
reported a '^crosri-age tutoring'^ program that gave students 
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■ '--^ ' -'^^ '^^"^"^^^ ^-^'i oupor tuiiii:y 

^- - ^ ' ■'■ ^ ■ u ..r;-^ i : : cM f fi cu 1 I; i c J? r ]y.il6 in 
i < M V ? r , .. 1 1 to Loach ico.dirt^ 

r:ii V , V i ! y oi: i:innc:::Ptn in 1966. Slii- 

in rt.::i.Ii:>o diapiosis, then ccncluoted 
' i v; : f'h r id read ing s I: ' nts r 
t^'. :>o;:^^V;;iv vfjcus:: ionn of ins tructionci 1 

'--^ :* a tocuuiciu^ rcf.oxrcd no as "crosfi'- 

i r:.' :.i^o;' 5; inl:<^ i.^ouimdM coiir*.;eG. She 

rt,;. ^;/^r: p^acc:' on cha Icc^rnin^- of cori- 
t c.<.:r r:\::\ in ort1:=nn.ry u^eLlioris closcias. 
vf^-rrc;' <^.c Mv 1 l ■; o.^ in \;hich older chJ Id- 
i^re-?/. Scu.":cMr:r: v:^rc asj^ignerl in Crlos, 
:\ I ii-' i.::^ , a f ^ f ih or s ixth- j^r^dor , and a 
N-: . j^:vit:f:C v;or':fd x;ith tlio nir-fzhod^ stu- 

i u;: >. .\ } ;: ;:c r;^"«^''^<-- I^^^P i Is ; i:hc in termed xai:e 
\ ihf; p:;"^:::\ry y;.:'c:du p\ipj.ls. • The pro^rarri 
^■'■hi : chool . Ohncrval5ons .:^nd analysis 

: ^' j i:hr<>iv;'*'^--i: vhc procedure . ?je thods 
^ ^ • : >' o f t:':-:K'h » nc^ : Fl renders sys tnrn 

; ' ^ ; y. v:::- ^:."rc fiT'Lisried v/lch tho program. 



11? 

Mai*L;U£i (1970) des^crdbed an es t:abiir,hc.d tutorj.ng progrr.yr. 
for elexncx^t^ry educacicn Gtuclerit:.^; at >^.oui£;iaua Sfctc* Student:.-- 
tutored pupils identifjad by tho special education, contei" as 
having langucge probleuio. In doing so the studoiit.s beccriKi 
fsYiilliar vn'.th childrens' literature > vj-ayn of in.aking thcr. 
1 i teratu7:e coaipr eheiis ivc , and vrayt^ of encourei^^ing cb i Idr cvi 
to cxpre.ss tber.;solv>::£i „ Informal diagnostic tP.chnlquf?s \;crc 
alGo taught. 'J'ho nethods courr.c acted as a seminar v.ijich f^ave 
students an opportunity to solve tha problems they V7ei:c en- 
countori'ijc^ vrith their pupils* No evaluative data v/ere prerjcnted, 
but the pro2'Ct.va l-a^-: raovcd from exper iiiiental to penYiancnt status. 

Beldin (1969) cidvoeated the use. of Gimulated enviromacints 
to teach elc-^.-icntary sV.ills in di^^^-^or. ing receding dii f iculties • 
Text- rccture techtilques v.-erc seen satis feoto^-y for teaching 
basic knowledge, but a responsive cnvironviient v;as seen as re-- 
quired for teaching diagnostic techniques; , Audio- tape:; , 
video-- tapes: J and tt*ansparencies x-.^ere seen useful in the 
early stagef> of skill development* 

Three studies dealt with persistent concerns of teacher 
education. Alschuler dealt with ynotivatioa; Sullivan vrith 
teaching psycViological concepts and principles; and the Dis- 
trict of Cplu\>\!via Teachers College x-7ith individual differences. 

Alschuler £t al. (1969) discussed a teacher's i.^.anual for 
a course in ac]-iievenient irotivation for adolescent?;. The man-- 
ual developed from i. project to discover effectisre vrays 



of. incj/er?^' v^/JLivr: Li.on . Ivjcludod in the nfF-nua"! v;-o.s beck- 
ground riii ter i.al ou the. sul;jeci: of "pr.yclii: logical cclucat/.i.on'^ 
and a. vc\M\e\v of vc£:e.r;rch oa cchievoipor^t lao L-J.vat:ic:i. 

Sullivj.n, ii* (1567) ufred trarr.scr:i.pi:s and coord i.nrit:c-d 
p ijo togrcipn s t o t CciC 1 1 p s y cho 1 o g ic.n 1. . p r I-ic ip 1 c o 'vad concop t s of 

pr inc j p 1 e s cv-d coVf.o cp t s v,'C re. d avc 1 oped a low^ V: L i:h c e cpj c.c:s 
i 1 1 u s Li* a t j. i s 1 c: i.n s t: 7: ii c 1 1 on ;i 1 1 e g o n r> i n v;h 1 cli s 1: i\ d c n t s 
failed o iT s II c c 0 e d e d to ol:; t: a i Vt d g i. j; ed o b j e c t i v a ri . Mo o va 1 - 
ua t i ve d a Ca v? e ir e pr e .s cm I': ad • 

An in s cn: \^ 5 o e t r et i n in jj, ]'> 1 : o p; r .^.1 .1 d c v 1 o ]3 c d by I*, h c D i s t r i c t 
of C«>l-Liinbia Tcacbcrj; Col. Icc^a (1-969) v/a'? de^iip/ped to ^^id in 
Ind j. vidua 1 i;^. in inriLrucLiozi. Six ce;: tc-j;.^; in t:br! cit^^ dei^oL- 
opod Ij.'isic couccyjtar 

Irnprovlp?;^ Teacher A t t. i l:iid e:-' , Attitudes arc changed to- 
v/ard soine value object. The objects grouped under this hcadin;^ 
are varied, Tlic tx-70 studies of ButtP. had a coui se as tlieir 
value objcci:; Car^vell and Kurf^qan, natcv ials frc]»; tlic Ilij^h 
School Gooc^rapliy progrcin; aiid Lindssy and Filson had a nc^vv 
approach to rvtc^/iirh as n value object. Ticffin^;;ar described 
a c on f a r (u\ c. c d e h i f_;;Vie d t o c he vn [^e t e a c' 1 c r 1 1 i t uci c : r; t o v;ar d 
"crcuit:* vity , 

Butts (19G9). studied tbe recaptivc.neiri^: to cliange of a 
p o p 1.1 1 a t ] n n 0 f 19 a 1 Ci e n t a r y I : e a c h e r r; t: a i r^y^ i n c v vice t r a i n 
ing in the curriculu;;^ Sc ij^ico-'- A r>: ocer:s Ap^v/.o.-^ch < He foui-id 
exporicnccd tcr^iclvars ::o be norr- receptive te aitd fresh 



\Jii-.h positive citliiliude crKin[^c; t*ov;:irci tliC nov/ cuiricul.uvi, bui, 
gr n (1 r-. I e.i ; <];h t \:a s wo t e 

ButtK (1969) i^CudicK so.v.a factors a£i;oc;ifi tad viLh al.Li- 
tudcG of 60 clo;:;cni. Cary teaclicrs p:irticipc! ti in e.n inscnrvice 
] r o ;^ r a i i \^ d e s i ^ ■ i c: d to cc u a i ; 1 1 1 1 : Ci \? i l] i c n c": \-7 c u v r i c u 1 n. : 1 1 , 

-LxvilS" "Z^ Proccp-n /■.. .2]";' i^x- r. c: ] i * A n en i :'. ■ t i c d i i i c. r t i cj I t: c c h - • 
n i r.i u e \ /n g u s e d f o :■: p r. o an d p o s t t c- ci t \ n c n t i v: e r.. ^.i r e s r 1 1 i 
[general the progrci;! vjcir; Riicccj^s.Cal in imp-rov irf- the attitudes 
o f J ; :i >; t i c i }^ i : n t c toyx^ i*d t h c ii o 'v.- c u r >: i cii 1 u i n . lie four. d f; r r::d c : 
icvnl tau[-iht, a s i[::,aif icant prf-:dictor of poi'.itivt.\ alL-itudc: 
chancre for ]v;.'iia:rj:y but not for intcrmad iate j;;rr?.de teachers* 
Tccchc-LO \'7i\:h little previous; exparioucc v;ith science dnvcl- 
cped Vucn'G ]>ositivR atJ: j tudcs . Prczvioui; tei'ichini^^, ''j-;;p':ir i<.!i;'.:e 
an d r. c Vio o 1 location v;e r e n o t r e 1 a t ed r o n 1 1 i t u d c h ar. ^; ? * 

Cart^wcll r.nd Kurfraaii (1971) studied tlie of f ec tiveneno of 
three f i - ho o r kits- of s g 1 f - c o n t ^ inc: d i aa t c r i a 1 r, for p r e .'^ \ i • 
irii^ervice education of gao^^raphy teachc-ri; in chaugin^ r^i^ti- 
t"udcr» tovrard the topics, iti.'! tcrials , and proccdurcG adovc^;,ied • 
The kits dealt separately -^rith s iirsulafi onr, ^ use of rnodiaj a;iJ 
cvalua ti.on r A sa^irple of four groups of 16 inr;ti:uctors V7r..s 
drawn froni a popula.tioa of 64 groups particip:-' tin-^ in the 
progra:iic Tlie four f;roups jvicli.ided prefjervi ce gro^raphy ed-i- 
cation. , presorvice social, studies educritiou, and a cov)f:roI 
g r r V vj o f p r e s e r v j c e n c c i ct I s 1: u d i c n c d 1 1 c a 1 1 on. An i n r. t r u) a e i 'i c 



CV;l:ll:].cd Bcioic At u j. t:u>:".Gt. Tc:.':.:.:c1 Socir.l Sl-.ud:;-?^ ( l.W A S , ) 
d e V 1 op e cl J. or the vxo j c c t at icl ii 3 cd 1.0 n o r, p v e - pc> r. t: \;o r r. Vi r.- p 
aitii tudc:* . All c,-i:oup:i; sho\Tcd g ij^^^ii.r leant [;ains ivj al.t.il.iiv»c:> 
froiM cxpcr i.cacr- \;itn t:\?o of the tVr;;ce klt.':^. The iv.adir; ]:it 
V'cTtr noi: fouiirl to cl]^::i^c tli^::: c''' t tituder^ of. tho pj.r I ic ip^.nts , 
porlic-.pF, .bGcau?^e nc['ative cittitudcs tOvfard the ue:Q of. ac-i.-ir.l 
P h r> t o L a p h n o f f L. G t other p^ r-. in . V a r i, r n c c a -a c 1 ^ • •. of a t : t i - 
tiid c ch ar» r. of t h e f ou r g r o up s of i n s t r n c t o r s t o\:a r d c ■: ch 

< 

of the thrcie kits revealed no differences for s iinu laticn , 
but s i. [^,n i f j. c en t differ e. i\c e s not fa \' u r i i": , ; t li c c o ii t r o 1 for t\\ o. 
other tv:o lefts. Ques tioriuaire date^. indicated tliat all p^/.-onpr-. 
v;cro "very positiv/e" tov;ard t'r.e i^iaterial.s , Ti^e inver; tif;e tor-^ 
c o n c i I ;u c cl t h a t: each of I " "1 l a 1 i t s x-: \\\ s i : c e f u 1 a s in c i e a t c- . vl 
by B o A ^ S . S , and qu as; t ion n -n i.r e r e ^ vi 1 1 s , 

Lindsey and Filson (1968) 3oufj;ht to discover v?nather 
teacher ideas and performance con Id be changed by a jj'nort 
E 1 1 i s h e >; t a n j:: i. oi"i c o uruo 01 >. t h e p r i n c i p 1 e of c o. . i ]) o r. i 1 1 o n , 
practical applicati.oar, of lingui.ctic^:' , and v^iriou-; a^jpro.' chc^: 
t o t e a c h I r I g sic 1 e a r n c r s . I n the p r o g i: a ■ n 66 1 1 i n o i s j 11 n i o v 
an.d s ei"i i o r li i h r. c \\ o o 1 t c a cl- e i i vi s a v c r a 1 c 1 : o o 1 re c i v e d 
threv:^ to four vet-ks of insc^vice training. Three instructorr 
were involved, Qnes tionnni 1 l! data re^^ardiri^^ ballefr. and 
teaching procedure.^ \vere gathered before Inn trvic tioa , Parti- \ 
c i p a n t r. v/e r e i n t e r' v i ca^jc d on c: inc n 1 1 1 or 12 r; ■ o n t h s a f t e r in r; t r u c t i on 
LiTvl.'jey and Kilsou foiind t)K" t S^-V/i. c?f the tcacb.ers claii \2d 



tibixikivir^. Mot rl.J. oi the. rciK>rtt^c <Mi:^i::,as coM^ciclc:! \:i'ch 
the nalii:" idca.^. of Lrjc inr. trucCo;:;-; , buL fev; rer'chot'^. c.y.p reined 
^.r\y cons CraiTi t?? r.{^:'.T nsL I'Lil.ir.ing Lhe Victv; iJcc:^ . 

Trefflnjjo?: (1963) acsesL-cd I'nci ef fee tlvcTicss of an In*- 
s c i: V i c e p r o ; i m c o n c c r n i. n c r c i v i t y o a 2:j0 i\ p r« L :U . e 1 ; c w "i' o r 
teachers and adriii.niutrator.s , Tiic v^orkshop consisted of owe- 
hour prcsonta tion:i f ol lov/od by ^',rcu'p d i.3cu::r, lonr , The pror;,i. l-:) 
lasted four day r. . T r e - p o s t r f ■ s e r, ] 'y^ n I: ? o f a 1 1 :i. t iid c 5i u 3 in jj; 
LUcor t-'typt^ scaler, c^nd ^ Hiva 'poinl: rafi:':[; sco'ie dcn^.onr. tra fed 
imp o r t: an t r> h i. f t j.^ Ir^ a 1 1: i L nd c s . T r e f f 1 t j o r c o n c 1a d c d r 1 1 a. t 
vjorkshops on tliis pattern v^ere valuable in developing; increased 
und or 5^. land i]*[g of creati^'ily. 

A^^.ai.n, Llie l,r;;t j-:Lady is pcvhapn irio^t interesting: in 
t b a t i t d c ii 1 s \:<^i. th a c e n t :>:a 1 c 1 c: i n t of all pTOZV^T.i--- of 
teacher cdncatjon. lI?.rriGon*s value oh jc^ct'vvis p togr es r. ive 
cduaa Clonal valiie.>. He fovn)d that students charigc to -'aid 
and V h e n a\;a y f r om p ron^rc s z i v a id c a 1 s d u r i n <> a p r o f e^:; r i op. a 1 
semen tor-. 

llai-rison ^] 968) ar^^cs.sed th^e aLtif.ud«:> ^ of teacher cduea- 
1 1 on r> t ltd en t s a t ■ t h^ b a i n^*; i n of a pr o i: e .*3 i o aa 1 c: ai^ec t c r , 
just prior to studei^t teechi-nr^, and at the end of student 
teacl/ing. He alsa as.sc:-3ed the attitude::; of t'ecir lun'.versity 
instructors and cooperai i n;-; teachers. Kerlinj;^er and Kayaks 
I^_4i:^*^'-.L*^'l which \:az desip.ned to ineasure progressive 



ay<^ trrMi.vU'^-'.i^l education valvGi? \c:cs us(^?l. I;^lrri^n:^ fouu:^ LliaL 
u 

tiho studertiiG atf.itrudes c^^■^!;j,c-H\ froin l:rc:d 1 L iow:; 1 to progrcr^r ?.ve 
under instru'Jtion during; tlie proTcss xovirj. seriias tCi/ and bacl. 
to ti ad i t i onr.. 3 d ur ini; s tud en t t cacii ing . Ti - c a 1 1 i t ud e o of 
u n i. \' r i. t y r i 1 1 1 o d s Inst r u c. t o j: k c: i ; e. c. \^ a 1 u < t L c:- c • ci s be i n ^ r c> t 
pr'.?-ti.c.ulcLr ly proj^rc:*.Ci ivci , but ^-.r> v.iore Y;vogLesGivc thc^.n thosio 
of the* s t u d \ J. t c c n d c o o p c r a t i t ^ ^; t c a c. 1 1 c r v, . 11 j y-on c o \ : c 1 u rl c d 
t h v^. t t h e i 1 ■' .s t r c t i on a 1 and s t n d c i-^ i: te r. c li i vi c : : ] ■ '^.^ r i c r. c e c ar c 
o u t of 1^ ] a c e n d t h a t p c r h r: p ^ t h a p v c c o. .:. c o c r. c ■ c d. c 1 1 1 ii k i. i < ; ^ 

Viu 1 1 i. p 1 c. 'V r c c. t n* c n L s 

A niiri"ib{?.r of studies coiPparc-'d cva Iriiitructcd p.vcr.ip \:itli 
an u n i n r; 1 7. u c t c d v o : j p . Nets v n ; • 1 s i. n g 1 y i i \ fi t l u c t o d f;, j." c ■ n p 
u r u a 1 1. y o u t p c: i: f c: r p ; o d i: n 1 n t ?; i c t d g i" r) n p c s p e c: i. ally \:] i ei^ 
ki ] ovj 1 e u a ['.o-a 1 wa r a i n vo 1 vcd . Th a studio z i-: :npa r i /: cd r p d a r 
th i. s h ua d i n g cover a va r i e t y of to p i.cs . S a v a a 1 dealt u » t li 
topics related' to inquiry. Zc^vin found that leaGbcrn: could 
be trained to uc^e inquiry natriodr, . J. 11. \7ilson fourid that 
teachers trained to use i nqui ry riaterials us:ad n-orc aria 1 y (ai.cal 
qucs; t ions uriCi an ecu:.' ap^ad pup i 1 usa v;f sc j an t i Ci.c ^nrocechiro.s , 
D . F. . S t: o n a f o u n d t. h a t teachers c o u 1 d 1 e a i \ t o u s e i ii ch i c t i, \^ a 
taach.lng strategics . Cald\;ell fpuwc] in.*-": tiuc ted taachars l:o 
c p c- V. ' ^ ^'-r-rr i.l-.) rj. c:^ d i I'i a L n g 1 c / ■. r n a r a c t i. v i t i a r ■ . T v ; o s t u d i c 
(llorrii., and ure-ii: and Butts) avaluatr-d tlie effect of a i;in-- 
g 1 e t r a a t in c p» t on p r a a r v i c a : • n c \ i 1 1 s a r v i. c a ]•> o ] j a t i < n . 



Zevin (1970) st-.ud.lcd the-, of j7uC ^ i'.veries s of a luincr.cr lu- 
st it ut.;e to effect clu'.vic^es in tc-L-^^che.r be.hcivior to;:aro. cvi 
inquiry rnodo. 1. of teaclilMt;, The model v/.-:r> dcrivf'd froiava sur- 
vey of the rclciv^nt th.&oreticc-: I liter'-^.ture and v;as expressed 
in tcnnG of a Flanders- 1 ike obr.o.rvc"^.tioii scljenie:. ?re*-po3t 
iiistitute obiicrva t ions of a s&ii:plc of the participating 
tercherr. ' elafisroor; behavi ors v.-ati ta"'.l'^cn. One group of 15 
teacher s r c c e i ved s y s t eai t i j nq u i r y t r a ii't i i in ? dd i 1 1 oi\ to 
the other iiisli tite activities. A r^econd group of institute 
teachers received no ix^iquiry traivting. A thiid, vantcVied 
grou]), received no inquiry or institute tm'.nin^;. Signifi- 
cant cli.angec in trie ctesired direction ucrc found for the 
group i ch roc e ivcd inqu Iry tra ini ng . Younger , expcr i encc J 
teacher s clian ged mo s t r e.:» d i 1 y ; o Id e ). , est: r. b 1 i s bed 1 e c tu re - 
recitation teacher changed the least. Zevin concluded thf:t 
it is possi.blc to train teachers in inquiry liictliods and tli^t 
the inquiry methods \;ill not be learned v;i'thout spciciflc 
train ing. 

J. IK VJllson (1969) investigated the teacl>ing procedures 
of tv7<> gr'>ups o*' el eiTien tai*y scievi'^e (-.eacb.crs. One group re- 
c ei. V e d instruction in the So i c-.n r e C i ' r i ' i c u bjjj^. _I;>r^\rov e t en t Sja Kb 
(5C1S), an inqu iry- d i scovcry apijroach. The-, othe?* group re- 
ceived vio instruction on a '*nev" approach. SCJ.S teachers 
V7e re f o uitd t. o be r: i o r e e h c o u i: a g i n g of o b s e r va t i. o n , iv.e a s u r e - 
ii:ant, cxj^er iincn tr;L'i.on, data interpretation, and '])red.ic L io.i . 



S C IS I o. c. c \\ r. r a 1 r. o vr.o.d ci hi Vi l j : i; o n : i r t: i r i of o. i .' a 1 y I' 1 c. 
qMef^lions. V'i.lson concluclGcl that the rraininr;; pro^:',i:^:i,i bad 
effected lr;.';chcirs in Lha desired ci 1 rcc t ion . 

D. E. Sloik,'. (1969) di5;cus.ocd two groups of te^^.che , one 
of i;hich attciadeci rai inrervi.cc: tra i n i nr; jrro^MTvn to r>ro\v.c>to. in- 
ductive teaching hcliavioi-^; and the otlier v/hich received no 
s p e c i a 1 {: }: a 1 1 ; i n >, , Tho t -^C) [\ r o o p : ; x- * :: r ^ ' r :?. 1 1 d r: c c i ' d L ii ^ ; u o 
F 1 and cr. s ^ s y c t ein of i n t e r :;c t i. on \>r.. 1 y n 1 s . Tl i e cxp c r ii, ,cn t.v 1 
group shov.-ed greater ch:;ngc t(^T.-ard inductive stylcr, of teach- 
1 ng . Bo L h gr o u i> s t c nd cd inor e t o\ ;<:n' d i i id u, c t i v 3 s t y 1 e r- v?l j en 
s p c ci ci i. ni t. e r i n I s \:e re u s e c) than V7 ithi the regular 1 e r, z'.y^ , 

Ca 1 d \-. e 11 (1 9 69) r e \\o r t ed an h\ g e r v ice \\ c th o d s c C) u ?- e 
d. e. ij 1 g n f id for c 1 o?^ e : \ 1 r y s c I'lO o 1 r. c? a c h e r s of c i c ■ i c e . An 
evaluation instru.-.ient \?ar^ designed to measure the roitio be- 
t\/3cn the cuuount of tiine spent in direct teaching activitior 
(imprirting l;nov?ledge) and time S]>ent in indirect teaching 
acti.vities (coordinating learning cxper i ence^O • When co.n- 
pared v;ith a control group which did not -receive tVie inscrvi.ce 
course J the experimental group v:as found to use indirect 
a c t i V } ti.es an d 1 a b or a to r y experience f; itic r c o f 1 1: n . 

Si>: studies dealt v/i.th topics not relate^'' to ir;quiry. 
Ka y a oh t. a i n o d evidence t h a t teachers could 1 e a r Vi t o t e a c h 
for CO gn i t i V e process goa 1 r. r a t he r than gr>a 1 .s r e f I e c t i n g c: or - 
tent outcouje?; , Prentice h"d success in teaching t'^acliers 
learning theory, arid Zappo fou*id an inservice ])ro>-ra.-:\ successful 
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i.u tcrchiiig tt.-acbc;.-s rt-.-.'^fMng Sc]-;r;:':clc .-^.c liur 1 1 y ropoi-ft: 

throe d 1 rrercnt. s j.iigle l:re:;l:iaon L r> ti d i cs- . Gnu capl oycd r on- 
s j t i V 1 Ly t r i.n 1 1 1 ; a e c onn , c 1 a s r o g:p v i c i i: j oii s of consult: an I: s ; 
erd Lho third involved a faciilt:y df'vclop.iicn r. labors L:o7''y , Posi- 
tive, but different rcrults v;crc obtained for each study. 

Knya ( I9G9) tau[r,h»t sir. tcachors to incorporr- to cogni- 
tive fuTiCtion^: int" oubject content curricula for the purpose 

0 f iinp r o v i. v - tl • c c o j;;n i t i v e f u lu: t i o]i i n g of p u p i 1 n . 'j' he 1 1" ci i \\ •- 
ing progroi:! v/as conducted by the invai; t i[^a tor and included 13 
sessions. The central idea of tl^e progr.-ri vas for teaclier-'^ , 
to acquire conipeL'enco in expres s ivi^ learning;, goals as co^- 

m* tivo p^ro cof; r.cr. rather than content outcoivie.s , During the 
train! i\ g p e r i. C) d , teachers ro o d i. f i e d C) n e u n i. t as r e c o p-n^ e li c 1 e d 
b y 1 1 1 e i n\' a r t i p. a tor. A pre- p. o c t , r \r. t c h c d ^ r o v i p d e i fya \ k\ ^; 
used. The 2AG pui)ils taui^ht by the Lcachej.'rj ivi the oi.'ieri- 
mental ^^.roiip v?erc "matclied'^ v;ith an equal nu-nber of pupils 
of the same grad e , sub j ec t , and i, ssess ed cognit i.ve f u;ic t ion- 
in;.^. Co[>iiitive f u.nc tion i n[$ v:as as;F>e:;scd by the K_i^t of 
R..if erence Teats for Copni t ive Fc^ctor^ (ET3, 1963). Thi.ee 

1 n e a ?ai r 'e r. v; e r e t a h. e n to e va 1 u a t e o i.\ (: c orn e : Co i t i v e Fa c t o s , 
teachev—rnade Gub jecu-content and cof^nit"? ve ob;*?.ctivef^ tcstr , 
aad st.andardt acl? iaveiTieut ter>ts. As h.} po thas ized pupils in 
the exj^cr ii;:e>iLal £^roup did signif i.cantly better on the 

t e a e • 1 e I ♦ ; i , d a. t e s I s , e v e n 1 1 i o u g V ! i: c ..i c u a i s of c o n t. v: o 1 pupils 
af-;rccd tliat tlie tests were "p.erfectly valid^' for their pupils. 
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Also as hyvoLl-:C::^i/;oc] , oxpot j*.i::''-n Lc*;! c^.ivl couLrol (ji/uu;):: did 
cqucilly v:ell oa iiiie coi^tenL orlanUcd vA:r^ ''-.r^iiiicu c.chicvc- 
went LggUTw Conl:rary to his hypotlios :'.s , cxpori-.TKi: t.c-.ls did 
nor. e>:c.e>jd conl-r^^l s on tiic Co^uitivc I'-vc. Lor.ir H'ei-il s for inost 
coiupc'.risons . Tc'^chers of cxpor iiv.cvi trJ s zhvt did bettor th-r::!: 
controls conLir.ucd to u:^c the systcn af t ;r tcachiri;; tlic- unit 
pr opr. red di'r i nf^ traxnir»[^ v;hlcli led Knya to specu late tb.at 
continued une ivii[;ht res.ult in the hypothes i ?:cd differericc. 

Prentice (1909) described a project dcsi^^ncd. to ivnple- 
rnent learning tlieory by traiuinr; tcacherjj in a 30-hoi»r 
])ror/ji:,ni, Cla.-.srorv.;. ; obcervatior. and acl i ievc:;icnt t,ci::L;r* f.i\vor(..d 
the trained te:',cher$ over a non- trr:: iued cont;.rol group in 
cha:"i [^,ec' inr. t r l\ c t i Oii.r. 1 beb.c v i(> r and to y, oinc c>: t e li t ^ ch ? c: v fT:en t 
of pnpv ' . ". I 

Zoppo ( 1969) tested .* j.f ective-.;esij of an insorvicc 

program on r':\7dii->?r skiV'- jy cuiiiparing the achievement of 

I 

pupilr i:si.i^^,hl: by tcijichers receiving tlie trahdng v/ith that 
of pupils teu^^hu by teaclinrfi not receivin^^ inservi.ce train- 

.ing in rcviding. 'Yhf inscrvicc program tauglit reading, procedures 

i 

consit;tent vyith /'ruber's position on prcdi .npor;i n'on, structure, 

sequence, arid re hif 6rcencnt . Inse.rvlcn teacherr^ v/cre iD.struci:ed 

i ■ ■ 

in thene concepts c-^ud lielped in tlie prcparati cv,, of" ler.>-on 



p 1 ani s e m p 1 o y i i \ g t h e s e concept r.^ . Six r c n d o i i 1 1 y j . f,M. e c t c-. d t o r \c]\- ' 
cviri v.-ere ai:s i.gr, »..'.d to the ir»oervi^e and control groups. The 
pro^r^-n^ V^:^ cc>ndiict;;:d \'r th f^evcn tjh'-^rad e pu]>j.lr, Highly Eo.g- 
nif icant dif I ercnee.r. fciVor ing the in service }:ro\ip were found . 
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Sclvmack (1969) cascj:il>cd tlirco rcr..er.rch projects vhicli 
used various techniques for inodi.fyiug teachers' classroorn 
group proco.=;se5. In the first V7as a teacher development 
laboratory v;hich used sensitivity training and role playin[^ 
in addition to discuss io>i,. The program fo^-.tered chrui^^^es in 
cla^jcrootn beliavior to accoT;pr-ny change.^ in teachers' attitudes. 
The second prcgrara v^sed consviltants v;ho visited classrooms and 
held individual and small group conferences. This program 
changed teachers' perceptions but not classrooin behavior. 
The third yjroject involved a faculty developnent laborat9ry 
V7hich applied problem-sol ving techniques and group exercises 
and discussion to interpersonal relations. The third pro- 
gram V7cis found to encourage the use of nev; groirp processes 
in the classroom. 

Harris ( 1967) ^ investigated the effects of demonstration 
teaching on inservice and pre service elementary teachers- He 
ei.iployed a number of ^'highly developed" demonstrations for 
the purpose of es t^^^bl i.shing their- value in p'ronu:>ting teacher 
development. Data gathering involved a self-report inventory 
plus observations by trained observers of ^participants '' classes . 
Harris found significant pre/post- trea tment changes. Ke con- 
eluded that dcnions trations - are val uable in bringing about 
certain desired changes in teachers. 

Breit and Buttj (1969) compared tlie effectiveness of an 
cxpcr iihcntal teacher education program v/ith preservicc and 
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inscrvice teacher?^ c Tno. i^ro^.r^ins v:ar. ddr.igned to develop 
knov;lef» f-c of the pvocei'i-.-Gs of ecicncc £*ik» chanf^e instruc- 
tional, decir.ion bcbavior erf:' \xi£, conGide.vcd cuccessiv.! V7lth 
both groups of teachers. Sorr.r^ dif fere vices v;c-rc found betv;een 
the t\:o groups, particularly in the area of attitude changer-. 

Mos t of the s tud ies 5iUHiinari:^.ed in this section employed 
a criterion of te/icher bchr.vior. Zcvin, WiTgo:i, Stone, Cr.ldv7ell> 
Schmack, ll^rrii;, and BrJet and Butts found that their treat- 
ments effected the behavior of teachers iri a V7ay favoring 
inquiry teaching or a related baliavior. *" 

Kaya, ]Prentice, and Zappo evaployed criteria involving 
learner achieveinent. . Kaya found pupils of teachers tNonsist-- 
entl}' using cognitive process goals tended to do better on 
a cognitive factors test. Zovin found teachers to react to 
training differentially by age. The younger teachers in his 
sanrple acquired inquiry behaviors more readily than older 
teachers V Breit ^^nd Butts also found sc^rrse differences by 
age-exper fence groups. Teachers, like pupils, arc not exempt 
frovii tlje realities of dif fercntiai response.s to training. 
Prentice found sor^e indication that teachers schooled in 
learning hi£'e pup vis V7ho learn rr.ore. Zappo found clear re- ^ 
suits in terns of pupil behavior for teachers scliooled in 
reading skills. From these studies can conclude that 
teachers can learn to behave in desired v?ays and that learned 
teacher behavior r.o/.iet irncs results )n greater desired pupil 
learning. 



Nol only do tccche.vQ leorn v?hai; tlVey are caught, t:b''::y * 
seera to lecrn bettev; V'hen In? true tloa i^) goal-directed ^aicI 
intentic. Bunfjon (1969) comprired an intense and directed 
treatinant, a leys iuten?c tr e<itj::cnt , and a cumparativcly 
difused treatment v;ith a no treatinent control. The pupil . 

0 

criterion dcfinrjd the goals for his r.tudy. , ' ' 

. Bunsen described an insecvice progr^^m in v^hich' S cio nce- 
•J -■ 

A l^roce^s Ar^prXfficJi \7as. taught to elementary i;chool pupils 
by teachers clasGificd into fou;. ^^roups: those v;ho received 
v/orkshop training ami then uaugbt -inservice courses to. 
otlier teachers; thosse taking the -incervice course; thor^e 
given training in ci college eleriient^^ry science iiicthods 
course; and those with no special trainir;.g. Pupils were 
tested on three PAkS Proceed; Measures. . It V7as found that 
pupils of the first: group of teachers scored highest) while 
pupils., of the fourth group scored the lovrest- 

The value of explicitly articulating content of related 
courses was ^cnions try ted by Phillips (196B). lie tested the 
hypothesis that elementary . education students v/ould learn 
arithmetic and uiethods better v?ben taught sj.inultaneously 
by a staff ineinber qUf^Jified in both fields, than v;hen each 
V7as taught separately as .:tis generally the case. One third 
of the student:s \vere taught by the experimental! method, tlie 
balance by the traditional method. Carefully des igned ' in*- 
s t r urn en t s' ^ .we re vised t o a s v o s o o ]j o x' a t i o na I s k i. 1 1 , ni e <in i n g an d 



130 

i\k i ii- ..-.i^lly^ Owl i>ey ,i..L-:] t::u-;J;u tr^cliLional iy . 

fv^r V U;':./-.:-^l:.vr'y Cuisc^lion p;l\A\!"C;nt.s , ^ ?i\llllpc: Cc^llcd for 
jv 1 ^r; n t f ' i :^k''^t in ;"':Mhc;-n 1 3 cou.r^^crj by denion.GtraLecl 

Y.:?*- !! 5^'l::ciH?/r , ihrce ::iu-:'ie:^ 5:u;;;;e^;t: the value oi: goal 
■«H iw:^-! I X V i i: V ^ c^^^.^t^c a. 1 y v^hcvf- cc.:co:;i;>anieci by a monit:brr 

i::- -/iy.- lU: B^>th 3A:.n{ > 5U; ^hkI ^;or;l ^^ctlfU,;. v/^Jre involved 
Mi. J h-- rcr^c^r hy Jc:K";v^n. SLrrHey^f^ r:Li:c]y involved 

j H v-^: civ^-i^y. 5h^'^?.s^ i^v^ ■■^^ t:e^\ctiOLS in in t: era c Lio'ii anal- 
y:;?^, t'hit^h iU^ms t^^-c-: ;^v:: t^te H^^^^^, *^nd uso--3 in i:c:ro.c t ion analysis 

JC;^:'v^-. COi%KyrK-d i.iK; e ( f cc L i ven^^r;;? of thr^e self- 

innr: I ^;' y«:.:^^ |^.n'5..?d 6:? clcviiv-iU'^^ry tc/>ch::"rri Vciccivcc' in-. 

V,: il ■ r;:cc;sr«:; hii*^; . "Behavioral measures" 

rnxiii n^ = r^ ire d^iv^f^ v^erc r;vu:hcrcd . Individual ^ goal set- 

i ^\vr-;. .U i; v-v-^^ •'v.*^ th v^Hor* ji'^i 1 f - av^- 1 C, i ons v;^::c foiAnd to 

^.:wvU-r,;iii: ;n^;>v^i in Lt^-.^ s v^^ :;*Ci:ncJ e^ud attitudes, 

v;%:-ri\ ni'^ fv.:;':f::J t*^>;ft^f::' «m i r*^^^ppr;i. v,.fK: J occurred • Tlia JKt.lf- 
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cluced as a part of a regular In^j^^iLvice progr ;.-■■•...'!. Te-richers 
v/et*e i-iot told that a study v?as being coriducucc] • Eight exper- 
imental aud eight cot'itrol classes vc:rc used,, each ^roup V/ith 
-approximately ?.50 pupils. The self-appraisal f^ysttni v.t.g as-- 
Eociated V7ith significant differences as measured by end of 
Llic semester achieve:jj?ait treatSc 

Simon (1968) compared the effectiveness of behavior 
training and training in learni.ng theory on the teaching be- 
havior of tv7o groupt^ of 22- student teachers, Jiehavior 
t t*a in ing lar ge ly cons i s t ed of t r a inin^i; In int er a c t ion ana 1 y s 1 s . 
Beh.evior training v/as associated./ with greater use of accepting 
beha.vacr, leso crltlci.';irt of pu»p/lls, less teacher direction, 
more pvrpil-- initiated ta-lk> mor,b extended pupil talk, and lei^s 
silence or confut^ion. It v;as'' concluded that a ma ximuiu train - 
Inv; effoc-t could be obt.?.ined V7hen students and their cooperating 
teacher arr* trained In Interaction analysis- 

The value of ii'iterac tion an.olysis alone V7as questioned 
^by iNCXvport and KcNelll (1970). They compared the teaching 
of a sample of eleruentary science teachers who ha-d received^ 
training in the use of S(^le nce --A Process^ 'Appro acrj. (SAFA) 
rr.a teria Is \)i th teachers v/ho received traino'.ug in Interaction 
analysis (TA). A pre-post design wa.s used. lA scores Trere 
used af: the criterion. The s'ubjects, v3lio v^ere drawn li'orn a 
su?rfrncr science v;orkshop, vjc; e instructed to prepare a science 



lessovi vising SAPA or text inaLerial?; , Initial differences 

betvTeevi the groups vrere found for only tvro of the 23 compar- 

" 

isons n>ade. From an analysis of pretreatmont data -the 
investigators concluded that in^tially the teachers v;ere 
either misusing the SkVk raateri^Js or that the materials 
evoked ordinary textbook teaching. Analysis of - the p^a?t- 
treatment data pirodviced r. number of significant clianges for 
the SA?A group but fev? for the lA group leading the inves-" 
ti^ators to conclude either that the teachers learned to 
select materials complementary to SAPA or that the teachers 
had changed their styles. Finally > Ito^i^-^ort and McNeill 
concluded that the use of lA v/ithout acconipanying instruction 
in the philosophy, content, axid \nethods of a curricuiura 
might >e a questionable undertaking. 

The last three stAulies in i:his subsection compared the 
effectiveness of t\vo or more trf^atments in obtaining a sin- . 
gle goal. The goal of Webb and Baird was course content; 
Pratxner and Hanson, content of a unit of instiruction; and 

Ryan, a model of inquiry. 

( ■ 

Webb and Baird (1967) ccmpared differences in achieve- 
ment scores of teaclier education students taught by a lecture 
discussion raethad' and students taught by a "continuous 
progress" method* Students in the continuous progress group 
met twice as a class to learn procedural matters* Each v?as 
gj.ven a packet of materials tluit included- learning objectives 



I'cfercnccir; / instvucliotir; , aad v;o-rk^heets / They v;erc. tcsl-cd 

after the coi.iple.tiori of each self-study unit. The contin^ 

uous pro^reps c^oup v/as associated vrith higher post treatr.-.ctJt 

achievement r;corcs, especially for students with lo\v£;r grade 

I 

point averages. 

PratJ'.nRr and Hanson (1969) coinprired the effectiveness of 
a teachei training unit presented two v.^ays : as a lecture- 
discussion course and as filiu-group discussion. Teachers in 
the latter group {)er formed better on the testr* glveii, but not 
to a significani: degree. ' It was concluded hov;ever that the 
f llm-dl&cuss ion n-iethod appeairs to be more efficient and have 
economic advantages. 

Ryari (1969) studied the effectiveness of an iviscrvlco 
training program in preparing elementary teachers to use an 
inquiry nethod when" teaiching social studies . A model of in- 
quiry social studio-^ teaching was derived from a reviev-; of 
theoretical literature and expressed as a Flanders-like 
observation instrument. By V7eighti.ng various observation! 
categories an ^'Ii^.quiry Ratio** V7as derived. Three groups v;ere 
used. One group received 15 hours of irtscrvlce inquiry trcdn 
ing. A second group 'rec«:^ived an equal aiviount of iu.struction 
regarding materials v;hicli support an inquiry approach. A 
sample of non-participating teachers in the district vjas 
chosen as a control group. Observed differences by trained 
observers v/orking x^ith 20 m.inute video reccrdin.es of the 



teacher s^miple signi ficr.ntly favored the inquiry training 
group. V^.yf^^\ concludcd th^t elementary teachers can be tralnad 
to use inquiry raethods through short inscrvice progranus . . 

Webb arid Batrd found for their experimental treatnisnt, 
the continuous progress method, but noted^ differential ef- 
fectiveness for ability levels, Pxutzuer and. Hanson identified 
a trend, but not significance for their preferred method, 
film-group discussion. Ryan found th*nt direct instruction 
in inquiry processes was superior to instruction in materials 
designed to promote inquiry, but this is rather like teaching 
for "A'' and testing for "B*'. ' 

•i 

h 

Conclusion 

Teacliers learn what they are taught. They learn best 
vjhen^i-nstrt- ction is veil defined, illustrated Xvith filniis, 
telecasts » or demonstrations. Direct instruction in desTrcd 
behaviors is more effective than instruction in related topics. 
Monitoring devices such as interaction analysis are valuable 
in helping teachers alter their br^.havior'. Finally some meth- 
odp arc better for some teachers j but the realities of 
individual differences V7ork V7ith teachers as with pupils in 
the common schools^ 



Preparing; Tcacheri> of Teachers for tho Nov? Curricula 

Most of the studies surru-siarized in Part *II dealt wi^ETi 
inservice teacher education. This is not suiririisiag in that 
much nev; material v;as included in the curricula vrhich the 
teachers had to knovj if they were to teach the ne\>7 curricula. 
A few dealt v;ith prcservicc education and a still s;naller 
number V7ith both, inservice and preservice* ^Obviously, the 
preservice education of teachers must be considered. 

The studies suiri.iar i^ed in, this last 'section of Part II 
deal \rith the inr.crvicc education of the teachers of teachers* 
T-t' -cr identified a basic problem of preservice education 
for the social studies V7hich pcrhanfj might be shared by the 
other areas. The problem V7as thiit teacher edvicr;tors. and 
curriculum developers often have different and conflictln;> 
goals. Such a situation cannot help but create dissonance 
In beginning teachers. 

• Tucker (1971) surveyed a geographically s.tra'tif ied sam- 
pie of social studies educators v;ho v;era members of the 13CSS 
during 1969 . to determine their attitudes tov7ard the nev; social 
studies (NSS). - She found that social studies educators (SSE) 
regarded NSS as being **overly academic, cerebral, and teacher 
centered- Thoy vyanted more emphasis on student interests, 
coip-^i-ni ty activitres, social action, and the affective do- 
main.'* S£E v;ho held tlieir appointmentr, in academic department?; 
v/ere less critical of NSS. It V7as also felt that teachers 



should assume gre*ai:er respons j.bilil:y of cleyelppir.g curricu- 
lum. Tucker "examined three" hypo i;h<^ses that might explain 
her findings. -First, she found supper t for a hypothesis 
that NSS required competencies probably not held by edut/ators^ 
who were largely prepared in educ^ation or history. Second, 
'she found some support for the. notion that splitting of cur- • 
riculum development frarn methods was resented by SSE . Finally-, 
she hypothesized a' fundamental value, conflict between NSS and 
the SSE as indicated, by their perceptions of the n^v7 curricula. 
Tucker found the last' explanations ifiost persuasive*^. 

A conference of curriculum developers of nev; social 
studies was : sponsored by the Social Science Education Con- 
sbrtium and was described by Fox , "^Lippett; Giraul t j . and . 
Schaible (196?). The purpose of the two day meeting w^s to 
explore problems that prevented teachers from properly using 
new' social studies . materials ♦ Since a coiratiou concern of 
these materials V7a5 a stress on "inquiry. i:he conference v^as 
organised to promote inquiry. Specifically a task-oriented - 
group process approach was used. The group tasks were selected 
to__br.ing._ou t... the...pr.o_bJcms_.^the„.„cji^.i^^^ 

ing. A number .of problems were identified, some of vrhich 
V7ere'hald in common by curritulum developers and teachers 
and: some separately. In confronting the problem.G of installing 
a developed curriculum into an ongoing instructional situation 
the linear curriculum development model _ vjas .brought iiito^ qussti 



navhcr than bcini; ih.. roc5.pic.ntc; of finifdicd curLiciiIa cuu- 
celved by scholars* nnd pr .^pcivc-.cl by di:;Lo:iL sp'Oc in 1 j r. it 
v;no fiu^^gcslied that teach err-* fshould occn^jy a core po^^^tio^ 
during the ontire pi^ccess. Bv being involved at all s.Lcga.^ 
of development it v:as liopcd ttuchcrc \7ould undGrr^tand the 
materials lictter and be prepared to rciske the vM<ny cidjust- 
iiient5i reuqirtid during any period of iinplcnie]itction. There 
V7as .some indieation that curr iculi-rn developc?r5; were not to- 
tally under.s tapdin^^, of the problems teachers faced in 
carry int.'. out curriculiun innovation* 

A second problcyft relc.lcviiis to tlje content preparation of 
teachers. A? v;as iioted in the previous subsection Pliillips . • 
found it effective to teach taatheiii^iti cs for elementary 

teachers in combination with mathern:M:ic5 methods, lanna and 

? •> 
JoscpKiS noted uhe importance of teaeliors learning En^li.sh con 

tent in a manner complimentary to the way they v/ould be 

expected to teach itc If this v:erc to be done considerable 

retraining of the teachers -^of teachers V7ould bo required. 

lanna and Joseplis (1964) held that it V7as important for 

teach^r^; to learn English in a manrier compatible v;ith the 

way it shoald be taught i\\ the common schools. They called 

for an induc^t ive ^ cv^nul a. (: ivo and in terr e la ted progr.-vai in 

the lai^^guage artr." for future teaclier's in Knglisli (p. 178)/ 

Xhey nlr.o called for summ.er i.nL. ti tute^?' e nd inF^orvice progran^si 

to retrai\-i practicing ttiachers , 



of three: studies, Ilcrlclc. (1970) repo?:led an inservice. pro- 

* ' ' ■ 

i.',rar.T for f5cicn.cc concul [:anl.s and Eciewco cuucnr:oi:j ni Scloi^ce;-'- 

xhci goal of i.ha vjarkshop v;ae; to p'ru.^ioLa c'»iar)?ri-^ in Lonelier* ciiu- 
edition conjpatlblc \-7ith the goals -of tho. above curr Iculc?. , The 
reactions of priM.ic.Lpai* Is to the vror'csbop aiifl cerLc^i'o bel-.-ivlor 
chan^^ec v;erc u:-:ed to cvalunte the v?orlcr.hop, «Si[n:ij.f .IcL^nt dlf- 
ferci'icer. in kaovjleclge of the progx*ctiT.5: , know! eel £;e of ^;reup 
p ro c e s c c , 1' no v; 1 c d go of change on t !<. i 1 1 s , a vi cl a 1 1 . i. I: ii d c 
v/erc found. A k^^y criterion v;af; the ^ic ti.vi ties of par Licipcnnts 
MV'On rr:tin;n to their hoiiia canipviccp . Increase?; in services 
XGr.de-'^eti having ^oals ccnpatihle \7itl-i the tv:o ceiricjla a-nd 
al ;:erationp i-p content of inethods a^d .scionces V7ere accepted . 
as p o G i (: i v e cl t r.\ . S i'lii i 1 a :•: a p p r o a^c h c s \ : a re n s c d b y H ca: g and 

Givault. ^ 

Rove (1571) studied certain activities of ten teams of 
ed\icator?; \diich puvticipated in a three ^7eck leadership 
training prop;xaia at Columbia University. The "purpose of 
the traveiiic v;ar. to encourage cVian^es in the teacninvj, of 
s c i en c e a 1 1 d "-j c i e n c c \w e bi o d r; c o i n p 1 em e a t c i r y t o ty o courses : 
tlio Sc i.eur.o CMrri ei^ 1 un .^jin'^vox^^ri^nl; ^^tvuh^ (SCIS) and Sci ence — 
I^ ]!yp.S:^S''JL A-p-proacVi (SAPA).^ The 5;trate:;?;y euiplovcd to 
create iuf^ ti tu tio:ia] t^\''':i^9 of r.cicntir^ tcj nnd science educators' 
becaur.c tVie role of acadL-:;:i.c inviovator \'7^S' peen as punish inf^. 

/. 



It foli' Llial: tVio ■ luoral su-;:!:.:: I: i-orrlccl by ci p^irtiiC.r or* 

the oLher friuo of t]»ti aciidcjiirjc r.f.root v.-oulcl hcjp lircilnccr^ 
persist dcr.pi.Lo well en Labi i.^nicd Insti.i.c tioual r if^i.di ticiS , 
A series of training labcrnto:Ty and ntxcrofe^^chin:;; exporiences 
va s c o ncl u c t c d d mr lii [?, Jll n e of 1 9 6 Success of the p r o g r m 
was judf^ed iii L'ctlts of the rjii^ubcr of Icibcr:"' t:cry exercises 
and techniques employed vwd the iiunii-^or of invjovati onr. n^r.tte 
b y ■ \i ?, r 1 1 c i p rui L I e o i lun ivi 1 1 1 c t \:o a r. d o n Ci - ■ h a 1 f years f o 1 1 o\i i n 
the trfrivilnr; ]>i'op;roin. Rov:^t^i found th^t pr.r tic Ipr.ntf; took 
acti.oi'is' that rcpulte^l la 3.7,573 children in 153"A c].cssroomr. 
being e.n<iaf;cd in SCjS and SAPA, iivMruction^ l^ix institu- 
tions cdjiiniiiMd their scicacG for non-ioajor.s to ir»clude some 
SCIS or SAPA relevant content.. Five i^is til'.utio'os niodified 
cduc-.tion covirsar. to refltr-ct: CCIS r id SAVA conl-cnt nnd pro-- 
cer.scs^ Prof^rnva partic.ipan^.s visited many clar.srnons r.nd 
gave numerous spcech<^5i to PTA's end similar organisations. 
Both of these activities* had been rare evenf:s prior to 
training* Finr.lly, filovon MSP or CC3S training grants v7aro 
obtained by pro[;vr-,a alumni; five unsuccer^f. f ul ettempts v/ere 
nudec Rov;e felt the trj.ining pro^rein v;::s highly sue ",*^ful 
a[5 judged by the iunova ti^^e activiciee; it^= par ticip?.n-:s e>;- 
hibiCed r.fter Ictid jr:';iiip traininf;* 

• GirauH (1971) reported {-in applied bchavvoral science 
1 1- a i n i n g )> r. o j : r a n i d is i cj^vi e d * ' t: o . a i r I d I r e c t ti i: s c f : 1 S P Rc ^ s o u r c e 
Perrionnel V?orkr?hopi- in. the design and ii?ana;>^nmcra of i.iore ' 
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effective Icarninj; qlnviroiir.ontr. - '* Projecl: directors and bno 
or niore institute rtjaff members vnet in April of 19GS for a 

workshop. The workshop included a nunv-- 
ber of experiences (jiesigaed to increase prr!rti cipant knowledge 
of avsl skill in interaction procej^scs. The workshop produced 
generally positive results as indicated by the number of work- 
shcT? octivities inc<>rporated into Institutes dOring the 
following sunimer* ^peveral classesi of criticism occurred in- 
eluding: lateness Of workshop p^-evented incorporation of 
learnings, confusion over terms used by scientists and social 
sciences, and geuerial ignorance of each of the other's pur- 
poses rnd procedurep. A fol.rdw-up session x-J^as held. which 
h.alped identify prqjble-as ^Jhich V7:ore largely overcomes during 
another vorkshop the follov;ing spring, 

The fo.llov;lng -studies deal with ,the preptiration of 
teachers for inser\|ice education. They hcive in common some 
use of a multiplied effect, That is, a'small group teachers 
a larger group v'hicth i\' turn is expected to teach an even 
larger [jroup. For example the Education Develc piTi<*nt Center 
Model School io. li'abhington D. C. provided inservice exper- 



iences in Leaching 
and then hit upon' 



con L'ent, land curriculum for several years 
t^e notion of the "innovation teams." In- 
novation teaini: \--re nade up of teacliers V7ho had significant 
expovience V7ith anp interest in the project. Through T-group 
experiences these itcachors developed a group cohesiveness that 



cr«abled thew to dd 



i:ij;n and conduct V'orkwShops on their o\ra. 



ana reported caC dcsi.gncid to aid Glc.ii:crii:nry tcacl^ev:- , 

supervisor,*;, awd adrrj'.ui s urc.tors • Edvrardi^ and Hammond, and 
Mu ell. ex r cp o i' L ed 6 ir.i i ,1 ar p r o ^ irara s . K 1 e i nmaii reported a pro - 
grsm tliat enlisted high school teache):s in the procesr oi 
ch.w^^in^-i; e leir.cn tar y education. 

Izzo c:nd J.y':o (196^) conducted a 3i>r~v7ee]: r.ui'r.iicr in- 
stitute of 31 clcmentrary school toachei-s^ supervisors, and 
administrators. The institute v;as det^igncd to acquaint 
participants v.n'.th br.sic concepts required to teach the ncv; 
inacher?.c.tics iiieaaiugfully . All pcrticlpants Viad a^/recd upon 
accepting their f el] ov.\Gh ips to co.nduct inservice v;orkshopr« 
in their hor.ia d:istrict^> upon return. In all, 23 v;orki>h(^pf; 
vjerc c-^nductcd. The VTorkshops .prepared over (^00 teachers to 
teach the ncv: inath to 2800 pupils. 'Adnilnis tratorr; of. dis-- 
trict.'-: having inservice workshops and participating teachers 
vcrc "enl-husiastic^' about the program - 

Edvzards and Hainr.iond (196'^) described an institute pro- 
gram conducted v.t liorgan State College in Baltlinove* -The 
prograin \:rs built on the rcconr.Tiendat ions of the undc-^rgraduatc^ 
progravn in matheinatics of the l-iathei:'.:itics Association of 
Americc;* The course dr scribed v/as one of two recommended 
courses in nu.iiber theory. The dei^cribed course made exten- 
sive use of nuiii b e r lines and ob j e c t s . Par t i c ip an t s wer e 
expected to conduct JnGervice vvorkshopn upon conoletion of 
the pro^rniii. 



Mueller (1.970) clctjcribcd tiio Hrn^>;;laj^ ^ 
inat^cs Iii-Sc./:vicr' I'LO^.vm (MErlTP)c The progrrm sought to 
.teach a-jrit'hvaet'i.c rJ^gor ithias us^inf; gatnes- and physicc^.l objects. 
Hierarchies of "behavioral "object iv V7a"e Ptrcsned. Generally 
teacliers 'v?ere- able to deinon^> trace the steps in using an algo-- 
rithnij- to justify an algorithni xisipr^ game rules, and to construct 
physic?.! exvlanutroj.)s '.or a.lp:or.,i th\[ic . ; A liiuitiplicr iriodel was 
epiploycd. MEMIP trained state *inscrvice. leaders v?ho in turn 
conducted prograins throughout t|ie statue ox'^T^nryland'. No 
evaluati-ve data V7ere prese-ntcd, o • 

Kleiiiiiian (19G6.) cl'escr'ihed an inservlce progra.ui built on 

the ^Wiltiplier model/' In this case the 'vnultiplier effect 

v^as 6b{-^incd by having a scierrce edvicatur v;ork \oitn svoall 

group of high school teachers to plan.au itiservice prograia 

in science for elcuiontary school teachers* tSix ph^ical 

science aaid six natural science teachers and lOO i^lerneritary 

teachers' V7ere involved • The tV7o scniestco prograia t:as con- 

ducted at high schobls arouiid Rutgerjjj*. Jfliysital science V7as 

taught in the first semefrter; natural science in the- spri'ng. 

The courr.>e carried gra'du-::'te credit, A basic problem hinged 

on Kleinmen^s dei*."»rc to l«ave tlie co-jrses taught in a vray as 

to model science, inquiry and a perceived i-iced to- cover a lot 

of science since the participating teachers Vvere x><^^"^"Iy prn- 

- ' / 

*> . ' .« 

pared, in SvAiencc. She cornpro:iiir;ed. -in faVor o^f -^yn* inquiry 

approach." The actual science taugtit V7as at- the junior high 
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school level r A number of problevfis were; encou!U'.erc-.d s lierriivLnj^'. 
fron: the eleinantary tevchcrr.* le.ck of :Confidevice in science* 
Kleinman concluded that the need for inservicG programs v:as 
great and that elemeiitar*y teachers v;ere vjilliiit, to \;ork hard. 
S h c . a 1 s o no ted th e imp c r t ?.nc e of e 1 1 ing such pro gr ara s • 

Little can be concluded from these studies. The; V7ork- 
shops of the sort ropo^-ted by Ro.v?e and Gerault soevn to havc^ 
produced results • The post-v/orksh.op activities of the par- 
ticipants were monitored and coinplevnsntary activities V7ere 
reported. ^Apparentl^^ these behavior oriented v?orl'.shops hrd 
a positive effect on the participants. 

The effects of the several reports c3aste?:ed under the 
label multiplier u>cdel are less well documented. V?e only 
knov> th'?.t the program^ X'/ere conducted* In no ccii^e vir-.s uny 
data presented to document tha effect on other te-'ichers or, 
learners of tiie training received in these programs. But 
then, teacher education has operated in a data vacuum for 
decades; these investigators at least reported their 'pro^ram.<^: * 
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